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lITIOWfflil 
th«r« hmm ¥«»a m&f -frnf «r« m tfe® 
•ttdaerin# for it fitrt ef,. «r f®r %h« iuottb-ation p«riod, «b 
staiy #f %k» in%«'r»l«1;i««Mf dt th# i«T«3.®ftnf aaissrls*-
glSBaia ta gid.lits. liM nmm hm& «adwtak«a, 
fh«r» is kmmm «te regaritag tk» «ftet ti»e ia «ltrf5®-
legioal. -"sikiWi ffa# howaiw #f t-h® wl@a« glaads tseee®# physie-
f«r mm hj ©rgwaiw. fh» pr^ amt stady hm h^&mi 
^maA9 mtirtHj trm mori^ «logl®ia l>a*is, flierasfor®, th# r®a«lt» -wWlok «r® 
fr®«®at«4 *fty tmrr® m & f^ aaiittioa f@r fctar» is th®. earr®!*-
ti« ©f *»ftel«gie«l tel tlitsg#® ifeiek «@e«r ia tfe® glsais, 
la Wm fl®M g«s i^®0 hmm hmm rscwatly %o 
sta4i®s ia flk«a«|^ #%io» ia m, %© 4®t®r®is» tJi# iidi«rltaM« of 
®mi»m mtlMir than, offsets* fk# f0«l,t*y lm«fe«4B«a is b«iag l«»i, iata 
steiy of- ©f tafittmeiaf tli# ftttttity MI€ qaallty 
pettily fr®i»©tit« 'irarirtioaui- «t%riWbibX# t© iafe»rit8a«« e«a !>• 
#%aii«i, it t» aM«»#«Er|r that «wi ii®a mt tto liaita ©f aewil fwiabiiity 
h@: iuie#H»ltt«i f«r mm as r#f«r«o@# »Kli«ri*l» With 'ttiis in. stai, int* «r« 
pr»s«t®<l t# jgrflwttt rmtm 'ol' th« ^aais- 'Wid ^mmm or s."b#«oie« 
of 0m. is .WsAt® I#^©m ©Melt imhrym* fcriag tli# iBcoba.tim 
f@rio4, fhis farfcioaiar fkms* sf %hM immsttgmtim emplw^m m ssrias 
data. pf«Ti®asly l»y Wtmmma, (IS) fw #Me&s fr« hmtekiag imtil 
4 
"toirty of nf®, * sisilar for ©M«r Ai^ ^aas r#|>srt®i fey 
lAtt^ r {f€), 
'Hi# sfe.g»r*«tl«» fr«s«fe®4 t» tWLa stoAy, «a4 lii® e©afll«%i<m ©f 
Itteratwr-# shottl# hm a sewrse r«f«rwe» to 
«s.At®«li%8, aai «tti««ria#l0tflst8 lnt«r»«t«4 ia tit# 
tag ^®©ria«( symttm -mi tii« ii«®sMe tml. 
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#r of tfe» sflaiii ftirsy (iS) tife© ttat It w»s f«me€ 
by %fet« Bfiiwa. © 4^ m€' hritkn* (M) pp@««t®A « dl«teadil«d 4«s-
©rlptlm aksiAmg tkat iat®rfr»tAtl« «df iSi® ©f •Wi« hyf«i^ -» 
sis ®f. fe»lr4 irw mm'tmb* Brmi Cl#)# A^mll mi. Sltlwr (8), mi. 
Ff#iff«r (lot) ©st&bliiriied the tmt ^«A tl® hyf#fliysi8 i« #et©--
iewal ia «rifia» 
A 'well-HaurkM iaftmlilittlMB »rii«i 'Jwl fi©»t#ri©:r t© tts® @ftie 
¥y th® tMrt 4»y  ^ -©f iaettbati€® CjyLlll«) I't giws rise 
•rmtridly mA f©at«rt«rly •%« -itii infuiidibul»' pro6»st. -AlA* toy eixtb 
4ay @i la®afctttiie«,. »fp««rs m a "fellai ««® lyiaf i^ t»rl©r pirs 
gliwittl«rls- *@®er'itttg %© Mm (III).# 
Ittllftr (if). (M) -wsiA® th#ir stttii®# «b the hfjNSfhyBis to'®-
f©r® th® f'«r» ttttowrftlti wm'fmmA t© to# it ils.tiart strttctur® ©f tfc® pars 
glM l^arts. Tk@ f»r» tttto-«rftlis-w»g first rse«pils@i ia th® ©Mefc fey 
filii«y (IS®),. mA wm to<NB««# ®f its- «l.«s® relfttiee t@ th® ttito®r 
»i»«r««ft» .A^»ll m& .Sitl-»r (t) st&t<>-f| that, th.® p«r«  ^tatowaJlis 3ffl«k»s .its 
afp®«r«a«® aftiir Sf ii^ tr.® of. taetttowtldss.* 
fk® far® 'tatoerftlla ©oefas  ^with th« f«r.8 iat®raw«lla. toy 
nmtSLfjf ;Ij#'&rlSf»r (81), Herring (S4), St:aa4«ll (14®)* 
Mti. pars int«fm«ila has also to«.«i ©QBsii»r»a. «tos«.t toy . 
C«llia (20) «ad B#l®» (28). B«l«wi«rp tmeitg, md ®»iliag. |iO) stadiM the 
eliiefc«a-kyf®fhysifi to#««».« of'tit® is '^«tte» of & pws 
iat«r««dia ©ither el«s#1y iawsttag th« firt f«st«rior 'Or ia,imiS»f 
n«Br«l tis.sm® ia the fmm ®traai« »fith.®li®l. oella, «,.s ia tli® ea«» 
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gressiwiy lsr.g«r, ia skaf#,. fomiag groups «f tiro ©r nitk-
mt Qmmm%%r9 %i»mm 
Mrudm^ (IS) tmmi. that a^ r(»xi«t«ly m9»h»li «f th» lar^ g# folli©l«s 
sf tli» flmt tvm fiftam %©• isays nt ©©at»ia 
#oil©44| tfci# rwimiag fsHlalw mmMn ©hrossspMl# oolloia# 
.Irfciaaif c«ll,0M is #«6ret#d 
at til© s«# tia® ilff«r«3it ##lls la tit® ««• foliiol®* lofklas (St) 
foimd that im thv ©Itiek tttbryo sot «ily «r» ehrawi^ ob® m4 ©hrm®]^ !# 
fr«8«it ta e#lls at th® a««^  fslliel# «t tli« »aa® tia®, 
fettt tliat te.@th memtm&llY a**# fr«8eiit In tto ®«© mil mt th® sw® tSm#. 
• ItofktttB (§Z} li»s e¥s»rr«i ttot la 8ig« #f tli# thyroid 
ti6k»8 pla©« fey m. tmlm of th@ lner»RS« ia mmSam 
toy |»rollf#r«ti«®i &f lBt«rf«llleml'ar ©@11®., ir«ni««y (15) foaai 
tfeat th® l#e^ .aTO l'sj*g«r "by foHlealur^  -©(sll pp©l.if#ratlffia mi by 
•Mitioa t© tb» .sto.r®i «@lloid, *ls.© stistoi tM»t. "asltlier p*0Wtli mt 
Ijy fttst.ett of follicles aer Mltlflio«,tl©s MMiag t«k®® plae® 
til -vrnty wmm tost«Bc##»* 
IttpcMs (SI) liw «^«rr®€ tibftt nmm. f ®llt©l«s, ia l«t« diPrelopK«it«.l 
8tag»a^  fetaT#/h»ia «Etts »t «i«# tta« r^i»f thmir faaotitaiftl eyel»sj 
ar» tlt©m t^ t® f&th -Alsk tk« #lir«ofhii®. e«ll#li 
(iill«t«i fey til# ehrwopfa® -^#) r@&«li«s th# ©•Ircmlmtim, 
% ms® of vltiki stftjutttg t«elaiiftt«, l#fkla» (62) has ftbl« to 
i«<»fltr*t# th«t »law®ts ©f th® rstlwile^ flsaidtfeeiiid. sfstem mr@ fr«S€mt 
1» th« 4«*«l#ftag thyreii glmi* 
II 
Swtt (Ift) 1W.4® m mom. m tli» t©©!©!.*# Aff«wur'Si.» 
Sm tmrnM. tfcitt tfc# ttAtii* m:^ m% M tU® Mmmnm with «g» «f ia»--
tet it**®# %h.Kfc^  th# »rpk#loglatidL f^ tefe of" wim i»m 3Bffl4 
iaaMtly mp-w ifith 'i^ fcaiwlaKfcleaW' m« %» irtiw tk® l^ roM l»#glaf 
t®- ffe« fmvfmt&gs ®f mstl*# prla^ ifl# ®f r»a®k«i a. 
ao»i4 IfPTi^  iMWdiatiiy «£%«• ka%Aiaf« 
yagrft^ yy®»M«&# 
T«r'<fcat (154wms tk« fir#'! t® ghiw Ifcat tk» pMP»^ yr»i<4B sf tli# felrd 
Brm 'mM&immBl glteds,- 1® %»l,l»r<ii -Hat -iimj «r« imtir<sA trem tt,® doranl. 
•f»rt of %hm '-ttlr# «ai fewrtt feriia«kiiil 
•will®- {§§) that tfc# «f fmtm m&rm 8«»-
Itet  ^MWRis-* 
l«Bli«t -Mi |ii). ^mm "brl#fly th# gpeis Mst©-
miiti^  mi swrr^wBadiag aaat«»i®rt. «"tarttetttr«8. 
Sua 0,«M) 'titftt «% tfc# -Aiy «f -tfa# f«r«t^ r©ii 
%!««• I^s e0rililE« la H# rtferttBS tkat iarlng. iihm lust par% 
®f <&# taie»l>*%i« f«pi®i tfe# fl«a4 -mrf siadlir la t# 
tlat 0f til# gleauij' &t this tt»» it i# eeriltfc# m4 tti# ©#11 grwjf# 
«® g-ffUflpAtsd "by mwamMm -fetts##* !#©«»»# Ifei* ©teriteti»ris%i© ©©Mliks 
strwe-ter® re»»iaii thr«tt^ «a%. tti# f«rlc^ , gia (iemtet#! th«t tk« 
•glmA h&s .fmeMm ia imiary#,* 
liggta», $mA &•»# -(St) th,# aorwil Jil«t®l®gy 
sf til# purKttyr®li® «f «Meleii -waiw »#««atiftlly a«r»al Pi®«# 
u 
mAcrs th&t smmtmsiixw ia «' msxml glmd m» •mu&mtem r^msmta 
at ft iwt, fb#«« m* timi. "by ealbetii^  ©r •©eltimsa'' 
mai M.rm >•« at arti^ aBie r«it8» • 
Mi©pkttA# kyftjiopttiahfraiiiffli 'naA %mmr hm %mm steiiti'lf 
ttitt aad'lfiyd. {«). 
•L««itri mi (ft) 'ha,v& .atelted tfc» gl«a4-»el^ tt ia 'brntM fewl«,. 
•»1® feirisf -itifflritgiaf •taairM 'iyQi tit%y mt *§• imd fw»thyr«i4s • 
nfcoa# mwraf# w®i.^  wits 1© milligrw ,^ fmmlm Mrito Kvrmging *hr#e toatti<ir-»i 
asad »tx% #ir#» «.f# Ibi^  'faariettip'^ tia iw*rag«- Hm# f •t 
ai.lligr«M# 
^Mtaa «a4 ai%eh.®41 (-if) sf a«r4#S' &£ farat^ oiis ta 
lr^ » l^ ej^ rm fe«ai^  ®© s^. iwA ®«.fi@iit« f»r«lli|T©44® -wsr# fwtod to !»• 
sladlar ia k«as w4 lighter S» th® ©wrik# 
Mfgltt* mi Sh«a,ri (Sf) tfc# «f s#l»©ttv« tdltur Iwitii*-
%im, m th« Of fsurtle^ -ar iaterwi wss- tli#' 
pr«s«att» -sf -^ toiok aMe««»|»nied tt# .•|r©®«BS«Mi th«fc «@ o^«rr«i 
tAtkM tit# g3,««i# ty|Mi i$yw% mm WiJLl«4' mtt trm t-h# rmmiMlng 
®f tk® fl:wid ^  m ®«liWB*r Imymtt m&'&imt typ« was mmlmM by ft 
»#rl«s «a#«*ri©ftlly loria^ d flrt%«asi 
Fersyth.'|Sf) h*#'t«»«ri'b#4'tli# mi r^&MxfrmiA glasis^  of sweral 
sf#0l«s s»f 1jlrdi»« &# gr«*» ©f tk« fura-
w« l»rl«fly Fr«^«ttly this awlftier' ©fefwrrM thyr®i4 
.gl«a4# ifei«h ®#at*i»=ir«'ylai of fwfttliyretld tissw#. In all ©iMita 
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It 
lorrls {2) fomi no 'ecawtftat h^smm e«tr^  
tmltt wb®B w»i^ t ©f ©ggs, «%r«agt^ ,. *pfs*p«e« •«tt<i tMnlmme 
«^oiws .^©»rb»at» la aa-i of #:ggt> wM t^s. 
of c#rtaiB • ©rgM®. wai l>l<0©i bMefloMft •wmrm e«ifap«4, 
l0rgKft«t §rl.«rs<» (ii) fesai -ttMtt.th# «i*# of #ggs, of 
aai fr«» f«rls •••»«»«! mtlrtly ii«rwiJl. 
Griersoa (85) *I»o'fowai It iifftttmlt %e r«<rr« th.« thfwg •»tlr«ly ia' 
eM6iE«s Imt '•wr® ta tmr -mMm* liot^ Bsa (BQ) olmwrrM thaM 
dms aot &lt»r tfe# gfe«ll sr Im r^ »%rm©to« »f •tti® «gg. Qrmm" 
mM aai llytt (4§) iri$qmmtiy 1%»i.® iisTO® amat mad posterior t# 
til# %kyr®ii« ffe» iietrilatifiai ®f tk# thyttie ti»»a# i« Tsriafel#! it is 
pr«8«t'fflBd#r tti# f««tratiiig tis» •Sttlb8t»#e of th# ISiyroii 
gleaid,. • »xt<§rml to tk# hut ol©««ly er iat»»diag 
aroaad th.® ]p®«t»ri«r l»b# «f th# tltfr®it md t® li# it msA-
tJi« p«ra^ yr0i<i glsttis. f««l (X4f) m.A (MS) rmp&ttvd *th|««s-»lifc» tis-®a«" 
wl'toia the wtistatto# of ffciathyroii gl«tt4» «f tb» f«irl« 
ftMit#ofattk@ff (24) asaw  ^ ia 'the Mrd,. tli# r»ti<ml®i md WmmsilV $ 
e0rpi.»el# «r# t&« -mly *tei©li trm tti© orifli»l «ipth®li»l 
this mbh&r wa» of the «piai:«a saaill tl^ i# eeila (or 
lyaffcoeyt##) wi •o«ia©fM.l®sss •«••» ©f ats^ obywil ©rigia, 
Saa (142) stated th«fc pri«r to flft-«« i&jm «f iaottbiiti« tli« tispws 
of thm tki-ok stfpiwyri m « p*mF of «adiff@r«ti#t«4 o«li mm»mB h#ld to-. 
g®tb«r m®«»oli3i»8A ti#»i«#. fk» eort«, sad tos*«ill's oorpaaol## 
do mot e^fittitsly Am' mtil f ift«m da.fs^  of iaoafestion, Sm is of tk-e 
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«4r#a«la nai thm §mmis, -tfest th# 
eortls*! fwM«a i»i "ttt* ftir«ia.» *«• l«ri*#A frea th© §#r^ afcl 
CiSt) »i4 Sowli# thmmy tJt«% th,» ©ertieal sab* 
stme# ®f aiAfiffljil flsBoto fp« th# fmttmmA 
laf» fil) tk« whicl- fir# ri«» %©• th;« «ertet<i«l TOtertaa®®# 
&i' fl,«ais m «f «#ll« adgratsi 4»»ally trm 
%hm feritmwftl .Shiii wrk«r iis# tmoA tli«.t th® -of 
itert#ri»l tyrfe«» mm mlma% «tir«ly i« tfe* smtostM®*, 
Sm-m  ^ hmm •!»« to ito#«at f©r th« d#T®l#f«-
" ^$teE^€® l^r**S3X -0  ^ j i^IiSSLdS-* 
#iM,©»lk (#4) aai |iS) -laii T*l.i©*t C3>®^2) beliewsi tl»t tt Is trm 
thm gmtwiml Wmmi C^t)# laM Ci6t)» Ma#rrtat (iS)» S l^8«l 
{§0), Seali# Cltf)# «iMi fWS), Ar«iuffla s-ato t^aa.®®. 
eirl,.gis»t«s frm %li« »®rrstt« «|«%«* laps (fiS) r«f9rbs€ tlmt 
th.o elir«*ffla l« i«rlwA frsB tadlJBf#r«t eells wm4m 
la fr« tit# sailftg« -nf tfc# frw«r%«brai pliKiEtt®««» IMs ia» 
•TMtipktsr ais® f «»# tt*% tfc« mha^mm- IJ.»» te ®«taet witis 
tis# "|tl©®d T®«SS(«lS» 
Wllliw Cl«f) f#w4 a tfeiisic«iag ®f tli® leawlsttte !»«« 
fts tli« m^mokX s«# or <s«rtS.«  ^ prla»rifa»  ^ ii,ff«arlag m. mtmtiQf aMi-O* 
rm^ml of »»#®a«rii ire» tarly toflsg'fosirtk ^*i»y t tf  
tima. mi 3@Mgtm (IIS) tmrnA. that th»r# «r® #lgB« ®£ tk# p»©ows 
la, til# ®e»i«»i© «fi'^ «lfaj» trm wfcielt tto e®rti6a.i f«rtlffla of tfe® 
m 
H. 
(M 
I I I  
I g 
I  
I f  S  t  
I  °  s  
I  f  
I 
g  ^
« 
i © 
I  ^  
© % 
i |  
I  i  
I  
f 
% 
S 
iS +» »» 
m 
3  .  
I 1 I I 
' I M -
1  i  1 1 1  
J  ^ -S t 
'-1 i U % 
i  
1 
H I  
t |  I  ^  S  
* 
«M $ 
I  
I  
$ 
 ^ g 
t |  
^  s  ^  
I  ^  
"  S  ^  %  I  ^ s  m i&. f-t •*—' 
i  ^ 1  ^ % 
 ^ H" -5 j f 0 vt m 
1  !  I  
I  I  I  I  
I  | i  M  h  .  
S  I  1 1  i  I  1 1  
i i i i r  
I I I ' -
% $ :s $ a 
I  4* 1-4 i i 
I  
n 
|! 
i n  
I  I  i 
I  
•  "  a  
i  I  
§ 
*0 t i 
I  
I  
III! 
M 
i I 
I S 
I I 
• j  i  
I- j; 
5  I  
I  "  
V 
I 
i 
I i 
I  
% 
I 
I I I 3 
1 1 1  
3 1 
t  
I  
1 
4* 
a  
•w 
€  a  
I  
3 
I  
I  I  
5 1  
! l  
U  
i l l  
1 1 1 1  
I  $ 
I  ^  5  ^  
- h I 5 I  I  I  g  
©f tk# rl#t gl«4 mm ef t'&» origin* 
% #f  ^iat»a%iauaA «trif m^mA,. md ©r#* (SI,) hiw* fewmA 
that th« ef Aldte .l^ »tl«ia «t tii# sixt®«atli. Aiy 
®f iM&Ahmtim* -Smmskl trials *t th# #f laeuMtlm g«r» 
tots aaA •§•«•• (ft) -m r^m^^Ag -tn Iiag«r*« t&« 
«»i>ry®a. m% vmimB «.g«« Mmwm' ted 
twelv# iay» of moM ttoir ^ irtrntts- m tli# 
'Sf* ©f All. ia ®feleks tr&a. 
fsmm %d %« Any# ef iaewbrn-tiflw, ittt •ftsiti-r# &£ m •©tiw •.§«% 
mm fmmA m mvlyms tk® aSatt '«i i»f« 
taMttmmt QmmM. mi. Ovarlm 
T .^ 'b^gtoafeg sf m&&mm r«#«®r«h. .r#latlw %o isrigia asi prote®t« 
af %li® scat flmlta affftsrwt is (ISS) fi*«« *®pic "ll«rfitoel: lai 
It." 1» *« ©f th« «pial«a t'tet t&# iefiattiv#- ms. mrimm frm tti# prla-
ictai^ prlflir isfcstr-vti l«r-g». friaortt*! la ®«f«i3sal 
•pi-m a^-iw cM-A mAatfm* 1# «« 'tliat th# gsrataal. »fi1»&i»lS.aB Is 
limited m. iti 4«»f % '* %*#«#»% mtmbrfl®## !»• ol,i#r m^ryms lui 
fotiai tl»t' «a«stia®siag, of «#lls fr«8r dem imtu siAJ*e«at iw a^llmry 
ti8Stt«* frlaardllal g«»-«i»3.1® *r« «»tala«i ta swig &.nt ia tto s-brmm, 
hi^ smmgx t&® mriM*- Sel»i#f0lw- b#li»**4 tMt tli» ia 
m® atr«i <© B#t trm. th®: g««iaia ia ths ©•llwinr. 
e-ord##. fett.% UttmtmMoM trm ta» in «i%ji. a® te«ll«v«A th&t 'feett 
of" Ma4m ffiMmtM-Al mml'i giir# ri« 4#fiattlir« #ggs^» 
tm MiMikmim Ci5?) ftrst #fe8'«pv'#4,, M. m r^fm  ^ twa pc®-
llfer«tl®i8 »f t&« gsttateia. ia tli« 'gfetis mtlior*# -eplnieft 
dtff»r^  trm S#ltai#g«l0W i» th«fe fe# fe«li'®W!d tfcsfc th» p-rl»r4i*l 
g«fm«8®lls ®f ttss 'i'Ma*! ©-wNLs, its wAl «.» tkot# #«« la th» ®fl* 
•fe-eliim, ar# of o-igta., 
Mth&m wli«S,y Jto e«e«r»iaf tk® ®rl^  of 
ecr-is ia httiB* immaik ($S) that eeria &r# i»-
gr«w^s &t tfe# g^««siml S«®» &a4 •jfoffnissB, (#0) "bellwud 
thut th^  aria# «s «itfr«rti» #f tfc» iej&fsiil®a #f rissal ©0rfa«®l®«» S«« 
wky »ri»* fi*« tk» a«ek tk® 
Fr«ia8ttt (1<»| staiiM ®f aaA p^ rtiotiilarly 
th,« ©rigla ©f tit# frlaoritstl In. tii® thr#®-«a<l*«®»lialf 
eMok «bry#, ke AmrvmA %i»t t.h« gmitii- ri^ gi® t« 9»r»r«d with th@ elm*» 
®a%@4 mll9 #f f©r*la«l 'la tMs g^ «mla*l a®<4 Im 
tk# mmmAym., 11«8 it- and forias m»«t @f -the ridge, 
li« ol}s®rr®i lsr.®»^  prla®r4i*l. •§$#» 1© ili »#%•• fiat aiteti# flpur-#a mmg 
fri»©r'ii.*l f«»-©»ilS4, ym% th#y iaor®aa«4 la noite-wpi k® ecttolnded 
tist m-mm fr®ia»»i ¥j iiff#r«s%i«ti« «f tJi# of th# gmmisa^  
loffwa® «liewi4 -ttat th# frimordial «« ««»«thiag «» 
part fraa -ttt® e«af»siaf tk# «fitt«a,im aad mmlm. s%rm&  ^
I# f®«a<l ttatt prtaeriial «xtrfc l>»f0r# «pf®ar«jQ©# of tit# 
^4^h«li« Mtti g®»»4» , 1» His# Bkmed tWb- th» Aefiaitiw 01?* *r# 
m 
ia * Mrmt lia# »f trm 'ttt# "fem* fri*erdlal., g«jr«-©«ll«« 
fh« ©fi-^ erlim. Im 4.lttmmAiM'b&6, m tfes® f®iir%h 4«y, laeedrMag 
•fc© lAllim (?§), If its titiate#*® «,i hy ih» &t ft 
fra* %k« '!&» giBRMiiuil «fp®«fcrs b®-
immm, !>»#« fif th» mmmtmy mi. M tb« a«w««pto©« p-emi 
iat© the th# gwatoia. 1« Armm t© its i^ iaa 8wr-
It £« tka «a#«r.|i-f9«t®rl©r «f th# g«»-
ianO. ia tk® awrly stugts «f iwelspiaat. ideerilaf t© yiHi® 
Its arlgla It &mi3t tk« f®lat «f •oflgta ©f 'tlta 'HifhaiMissaMttwle iirt«ri«s 
8aai #x* i^a #*ir «r «lght scsRtt#®.,. 
tw9 'Mad® of «r# found im tii# «pl1&®llwi ttt® driisitry 
e®ll,« i«4 th» prlKitt*® Mill# (W) immihtA th® pri»i» 
%iw ®im &s %®tag tyftiOftHjr roaai, s«ir®r«l tin®®, m® larg® m th® p®rit«t«®l 
pMi««s«iag ft mlmar «. amelflRis., ®M •«« 'or tw© aael®©!!. 
firkirfe^  {$$} m€ {$7} thm eyt#l«gi®ii *gf®®t ©f mite©k«4ri® 
M«d toy feateasiMEija (Itf) -md fifl.) t» «'ttar»ll&W® #rlt®ri« ©f 
g®iw*«^ @ll* I h€(Wi*®rp k« wm ®f tfittiesa s^A it i» •» m®tti©d 
tor tli« i«*^®|wsa% ®f %h$Bm miX»* Wm #fc®#rv«sl tn •&« eM^dt ^at 
aost  ^tte® g#»h«#®li#, Ik® mmtf «a4 t».sti8, 
t®g«tt®rst®i aa4 tti® wtjtrl% ©f err®. «r «r® deriiwii 
trm th® tla-sm® -rf' #•« gitttt-t®# ®b8fi® «. s®®®»4 
g««-is»lls, #a-i «r« ®ii43.-@i s®®«m4wry ge»-e«13.s* to th# ©tai®r 
b«at, Firk»t smr a® rmmom tSif *«®rt«ltt ®f thm p'Sawry g«m-®«ll8 algbt 
a.@t fr®itt#® «?»«  ^ Bias® £t was Impessibl® t® -iis-' 
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-with to nm, mA mlm wl^  r«f««t to Ister&lity la th® «»».« »f 
&is #rg««i*«ti« I# *lr0«Jy flx«4 la tli« gmMs 
of foar-^ f lAtsh i# tte# *fp»o*-i*t« tto# «f «rlgi» ©f th# 
rMf»» 
.-ertfia «f itspsaetry ia tliss rsfrnittottir#' «>f l^r4s h&a 
to md S'.tm41#4- hj "Yartfltts w«rk»»« firfcet {$$}, 4s s-tetfiw » 
•tt.® mrffmsgmmls of «« a^ais «f tli# 4«B#ttle f®rl, mi«tioB®i th© 
ii«tr4*wtt« ef prJ*®rit-«i ia tit# fo«r .tn4 
f0H.rth»--4ay S'«S -glaMB, Srf..,ft ©¥«®rr#4 that «,t SO hiwra 
&f ittottlfttim tk® Itffc t* Iwgar th®a thm r4#t« • &»lft fiwaA a©r® 
m. tti» Irft thw «. tli® --rt^ t »ti# «4' tfcmt tiil» 
#eettr» fesesButi# th» t»it §mmA^ trm ttt flrat ms larg«ar ia 
sis®, 
S«ttt»«li«^ ff (fi) «t tli« Z% t®. t® stag# ef d«-
f©learnt tfc® ©«t*ttts J.«*s -Kbm twl®e,. g8ii«pal3,y 
tlir«® to f !•« tlMW» iss mm  ^ m 1fc» rl^ t gwM# 
Witi©ld tb#.la tk# geetftds ©f Mr4« 
•WIS tli9 rmsmlt of a ®ff^ wiry|, ,&«r'«ittarlly timA 4«fiel-«itty of th# rif^ t 
««rtt©fd i»ittet«f** ®ii» d«ft©,t«B»y mm %h<m t^ t# *®ai^ r«ss .it®«lf i» 
€«er#iis»A «tfcrs«tle6tt ttf@a tfe« fri*»fl4A •»f®elatlly dartag 
tfe« b^itts.» of tteeir r«il..s%r41(ttti.« ia tJi@ @arly fart mi tk@ tMr€ dbiy«* 
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eai fer %mm- -fetm#, shm th.» mrm tern of f®r»-i©«H.s. 
Willlar- (W&} «bs«rr»4 that t&i go»4, dorlag atmg9 
ot t» sfefifls^ Hy or^ misst 'witk 'PfteftrA t« sex# fWL# sf 
0rp«la,ftti« is flKsi .ia tlt« fiwir tiy $mA4»» Willi»r (lit)# 
ttsimg m gp&ftittg l®#la%#i ft#©*® of tissa# fr« tai®. pailttoli 
arm «ad ofes#rrei %•!«%• g«B»d lAtoh is ta-mrlsblj 
ioad ooaaists #f -ante-lite® mm mriS:i tU« »fmri«a ©«rt®:K nm r^ form,, 
Willi«r (lit) p«r- i^ 0l« l^«.8to4«»s 1« koars ittesjfe&tiea) im 
oterlo-^ l«a-%©i« graft® t# tfe«ir supweity %® 
g««ds mitmr tM «y*#»«atrl« mm #f 'tt® s«»«t41-9A fri»®r4i*l g«i«-e»ll.s 
hftS 1»®«i 1# g«R<4# ©r etl^ sr 'or.@Bms 4®rsl.«f«4, find mly the 
«t@rl@r ©rgsns %• triw»pl«att«g W*stM«3M» '©f l«t-er «t*^  
•(,$ mi $ amitm) .Villimr (168) wiui %© «tot*ia * fmm &t g»m-
€«lls, 
WiJ.>ii«yiw (iSf) 4ti wat hmUmm ttet gmmM&l ®r primerdi*! 
gaii*-«®lls hud ml« M tlw Mst@i«i*«lg «f tli# mJL@ g«:M. 1« -was »f 
'SpSM.m ttot tl» »«ac origla«t». la tk« »i441« af tfe@ »9s<m<^ p&ros 
nM. tkat frewr i»fe« tte •»4'«r t&» g#faSa«l «fith#liw, H« -alB-ii. 
fealiwr®! %im.t %h» giw-@#lle «a4- that 1it«i »®*«!«s#fl5tri® 
tisTO® r^m rl«« t# tfa«- «« 
B«^ or« th« r»»«ttr©h swc eeri# were ©m-
fttw4 •iA'tti tli« rft# ©isri# .^th r»f(iri t# #rigla. tai- ftotttlea, Jieeord-
ia,g to Hhalk-ewfle# th# npt* «®r4» ftr# im'imA trm latteles 
aai tt.® «pliai@lt« ®fl«f©siag ii«Ka«s ©aftwl#., flrfcet (Si), «fa«l .Swift (144) 
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A® a@t «!«• 'ta tk# ainiif iM »f t-ttallMia. 
te®«rAiag Flrk«%- |ii) merd# ®f firrt §&•• ris# 
to tra# «#r4# ia t&» wil# «ii t# »«iaHttry &.wiM la th» f-«wal«# 
-mriM «f 8#tmi m tl»- e^ ewr mA 
la feffistl® 'Bi# 8i#i«llft.ir3r ®'«r4a la tto tmm%» ,g<s partXi' ia» 
t# th@ famattsa ©f III® ««r»l» Itat ia g«ttwal dts»fp»8ar» 
««rtlesl ®0r4», or •th# «tri4« #f gtv® ri«« to th® 
ssamal elmumts 1^ 4 fslXi«al«f •apttk^ iita ta ffes faia#i« «««#rdiaf t« Swift 
(lU), 
S®flta«na»-« (#©) wcsrlE AmvA t&at 
Ijsto tk® f«rata«,l. -aat tfe« fitss Ist® •txae^  0»r4» A®-
v«l^ 8 trm tfe» S#r» th^  apemstdgmt*. 
f « » t w «  s ®3t f«i« (IS®) tfeifct %h» a#s«-
bl*®tle #®ll is til#.- ««ll frm "BltiA tfc« » 
smltmvtM -la tfci# g«p»teiil .iai4 
smmtii mriMrn lAlli# (79) ims #i>s«rr-«€ tli«.t i& tli® tk« 
nmm gtttatai at p'efct m w is th« tli« «saia» 
•«1 e®r4» nr# "b#t%:®r -aai -fe# t^r'ewn. Isbs liiiia. ta tlie 
Bi# iiffsr«ti«ttag ek»r»ttt«» %mQmm 4«tslir» th« 
8B4 iftpe ©f 
Dariag ginth «d inf^ a ©f INrift (14f) @fc»#rrad 
tteat trtt® S'««ai «»r4g ©r -arls;# trm. tfe» g«mta»I «fi» 
tfe«liw* M««t of tk« frlaorAia-l i«l'<Wa tfe» gtratnij. 
m 
mm mxt'imi iato th# «er4* fh®" «flwrt ©-.ordis rw L^a «ttgiehiati 
t© lii® gQiwiaitl §m m wwf Amrt %!«#, ft# m&%9 mm. mm mmily 
hm r«««gttt*«i- »% tte® #ai of ummth 4#y mt immk&tim hy th.# aearlf 
•faal Bl«# #f th# goaMs,. tli» %'hia. gtymiml »pith«l:i<a t&llmiMg -sttmiml-
®®y4 formtlw,, mi tlfe« pr«»«ao« ®f fm M tfe# g®mi-
aal epitiisltasa., ftarittg -tte «4;^  ^.aai aimtti Asyi of IJi# s#3sml 
8or4s ask® »t »»t «f -tiw wl«»» ®f tb« fba #tp^  b«giaf to ta-
ersfft®# fa th» •l.®T^ «4»y tssti#, I^ isr th# of 
a«at -lii# friaortlil im. tt.# #«ea«l «»ds i» il-ridei at Ifeis 
tiaa, «d fm mxt £mt -iwtiT# dlirtgt^  o«®«r## Bi» •p'.is^ rMaJL 
g@r«»««ll# gtv# rls« t» ,S»tffc fartkar tliAt th® !«• 
tarstitlaA #«Hs *fp®«r m th# %Mi?t#«fetk'4ay r«w«ii «j«ir fr#&t®st d«« 
•r«l@p»at dtartag th« 4i^  sf fkm taWs-tiiiitl mll» 
«r# fltras* tostaa. mp§mt to. %h« ««ila4f»ro«: ©©r<is 
telaag t&# 4aiy «f li» ®ci»ls»io ©«U® ©f tli® g^erati-
a«l mpitkmlim. iat# supportlag ©stilt «f tk« aaatiilfsreas ta* 
QwmAk »f tfc» iBa&ftrtn» orgaa 
laMmmt (?«! -tk# grawth tk® tk^ot4, 
mMr-msmlB:, «»surl#a as<i %»«%«» 1». tit® Siaf3..@-S'«®b 1M%.®. li^ g^kora 
©iitA«a.* «ai. (if) » r«t«ir% m tto «i®earia« 
wmi^ ta ia Malt W&m '&©»• wftrters to 
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flaid wer« atala^ i 14^  mi 'fh.©s# flxM la 
l»13,y*« flmi.4 wwm stida^ i *ltli 'iifar'*# «ad *sMr*Il' '©©s'ia er 
Mllory*« ®<TOtt©tif» %isstt« «ti4a* 
tolly's flttli, *M.#k mes »st ®a%lsfa»t®ry,. ild a®t -d^ stray tk« 
fewepiillie rnhmm^m «f tk® oytoplam «f tk# Xym^mftmw mA skmmi ©l®ar-
ly th# p#i ©#rstti#l««. ta ifeli# %l««w* 
.glaiiito fiicM ta %mik9W'*» flmit, Bsmiia.*# flali 'lusA 
flttli# All tisswt *«?• la farikffia »l*%ar»» 
Sb® s«®ti«ai »®r» ©mt six t# at«roa0* 
ft# s^ iia® *©st fr^ pfctetly wtrs' fc«Mtt»syl:iJi «Bi #®8ija, Fer 
diff^ rswtl&tfcsf th# tissu® i« tk# glsaia, th« Z«Btair 
flx«t aartarial wa* staSa^  wltt Miil®r|p*a ©i»Bi.«®tiw tissm# A 
fH'sr al®r«»t8r ma ws-#! 'la *«R«sp'.iag th# €la«»t«r8 mA #fl"« 
h«i^ ts# lb# :4i«aiet-«r wm- toy awtguriag th«-
ii8tffisi99 fwm. hmammt mwbra&# to nMbritt9« f« g#% a 
af' -fe® felllsBlar Aiwet««*», mil f®lli®l»s JUa tbrms- r^ fr^ swatatlw 
«a mmy %klr4 wir« a»asar#4 tfm. lb«^  th,® ri^ t «ad left 
.ip.«d« fib# 9t follicles amiared im ssftb gltti mriM 
&f iiff#raa#«« .ia »lt» «f ttea- ^m4§^  aaai wri.ati«S' ia 
th® pl«tt® oi Smmmt, th.# #f fellt#l.»s m«sttr^ 8d ia all 
-©&»#« r«fr»««at®4 a ^©i rastaB th# diaa«t®rs f©r 
«B.l«a ftM fsBal.®» WMT® iset #a«k tettrwsl ataiiaA. Tim- data nwra 
walwatai la tama of- tha aa«, «%«i«rd i«latl-«» «i a«affl«i«t • 
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1S» «f fmftttr# &t thm #r».l plat® meOcm •^ 
«a3.t-o4e»i^  f©w»h of 0«8S»1 mwMmmm- miMh fuekaft,* lift» §8 fcwars 
mt ia8a%fttt« S®«8a#l*s hm^m "b® r'»«®db» mi hmmm trm. 
latWk#*!! pmk^* At IE® hmm Iwws*!*® pm&h i« reimewi. t® * mlM bad 
#f e»llf «.% tk# Ms# #f "Wm it-mlk 1to» »»l 
eavltyi it 4is«ff@«r» sassfletily «l IfiS himrs of iasaiMttm, 
fh« trwawrs# dl,i«®t«r ftrt artlA:»'8 f«wsk0t &% 
110 Iwwrs i# SS mimrmM, tta&t -of th« trma-vmrm 
41«»®t#r  ^ -fhi-a it la®rwi-®4 to IS© al<sr«s 
*t 120 b«rs-,- At. Iff iMwirs tM.® e«rt%" -tti# %fo^ y»is» th« r#8idiM&l 
laa«a ©f f©«te8t, •«3Kt-«a4s ttm. its. m§m a®«r -tti# far® Bwrros* t# 
«!©• irsR «.f fcttai^ tesattt ^  -fe# stRlk* flti.s dlstsa®® is affr®xi-
»ftt«ly S®3- ai«r'«s... 'fb#' e»f tkis l*««a it mffrmAmBktmlj »ix 
mimmm. At Iff hmrB tk« r««Ma^  !««« t« ptrtiifclly hmkm »f by gresrth 
«f tli« fay|p9fhy«i«.. - St is »ttll nt th# me^ rvml^ - nmemt t&« far.® 
nerresft. «»t tfe# •«•!.#». mf »tta#tee«.t #f tto »t«lk., 
f©r«,. •ttoi# r«8l.teal- Imum first iiB»p|Niars .ia -tti# r«gi.ffla ®f ««stri.©ti:®a, 
er at th# b«wAiag fetat ®f tto glmi. |Fig« % tTt hmra -ft# ea-rt^  hm 
ls«®€«« s« mmh SttMi'riiti that «tly -s l^ f©rti«s. mm t#- b® ®#«a, Mtm 
4ti h«rg ottly «®«asl«^ 'Iy ^m. riMaias fc# i4«ttlfl®i, 
A i,«flait« kyp»fhy»tal .stidk Is after 11® kears ef iE®afeati«3e» 
It is a fat«ftab® iA.i©h :aff«*€®' •^ SBWw.isatiw fe^ twftea ©ral mrit^  
•atd th# Imim of •&« la #«© mmm at ISi- .hoatrs .it hm, l}«e«t© 
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atmt hmarn tk@ itrntfitf-iwr «f tk# pars glaadwl^ 'ls llm 
««lly m g^lm t» fa«t»ri#r of th® fsura gliadalaris 
tb.# r«-gi« ®f imvm^M eeastriction, Alofc !• *o»t fr«tt«ae«4 a,t middl© 
of -Vkm glm4* (Fig* S).. Mstliiot frii@as««.s 'imm 
fmrmm^ trm lAt»«l l©b«s aad ®xt«d tswsri iai« l>r«ia flo®r» a@s« »r» 
tli® t^berfO. aai th«y fro^rai#- itm ^ th# distsl halt 
©f th# fiyrs Ik@s# «§SMmli.A pp0©««-s#a #r ©oris ar® selld and 
©mtain ao l«t tk» ##liB #f fessw® msx^  mitetle flgores 
m ttt-if «Kt.«a4 irm th# wda Imw® (fig. 5)» & shlek 
«t¥iy#« ttet l«v# fsf lis 'Iwttrs, tli# f®8t«rl©e l®b# ®f tk« 
purs «^^ lari8 li®» 'wtth "feh# %Pi4s. fl'etr* i8bll#.tto «at«rl®r 
late# is atrrwgrt ia tUm dir««%i« #f th.# 1^ t©fl^ l«l et»3M* CWf* 'Sj* 
, ie^mm 191 «tti itS haar# tks, ^ f#ghy«i«l S'taUc 
r»l#*slag « •»» Idfe# of •&© >«r# gl.«idal«.rls, 
this rillewi %h« m%«%m %o mvmgm la -Ifc-® »$mm g^ eml iPdLs 
u %hm fMt«ri®r «t#rt®r m& fditw-ler «•« n«w »i#wr*tsi 
%y wMeit is ii8%4»«t m «oai twtr*! of th® 
pars gla^ ttlwrls* &® se %lt@ v^ tral marfiws!® is  ^
Wm&h 'fti#  ^ttttisnttftl eia»0tM .ikrt«ri#i.« Ik® l«fc«rml 
©ros-r:«i ar« % th®- -iurt«ri@« %«• «Mi#t0M8is* (fig* •t)* 
»i®. fftTs gi«Bd«l»ris »t tM,* tiat ©ssBStit# ©f e»ll ©©rds lAioli 
rMlftt# fct ri.ih.t aa#.«» *b«t tfc# r«i*afcs of th® tkM« 
§•11 mm€» a«y lurwak# •«€ fcjrtwsi® %li»« «»tadms ©'WEasetlv# 
biofti •«gs»lt, Ofe «f -aitotle sneti-vl'ty, it &fp«»r« 
41 
•feha-t gp-e«lte. is «,t tai mmc thm of ths p«r» «^atoiirl«., 
A wmrkmi ©Itsiig* mmrM ia. tk# aael»i -©f tk# e@ll» th® par#, 
flastaliftfl# ia tfant tk# wk«l«i mi tak# <» a fe»«ofMlle rwetioa, 
»fif»elaHy ar«»a %fe« r«tt»afcs of tia.® rcsitett 'fbi« »#» osutaiBS 
th# ©Idast ©@llsj -liios© «®11» »#«r p@rlfh.«ry af the glaad sr« ywrng 
«ai •ftttly «iAl •asettato# ef eyt&pt&m mrrmm4. •to# trwts-
nasi®!., 'Hi® s«0l»t tf'tls.® «M#r' ##Hs nr# Iwg# *a€ ratfe«r tFP#fiilar 
ia ttoy ©aafeiiB m "bhrmm 'tmAmAi *iii©h stida 
F#r th« first tia« &t .heasrs laie sells tt««r th® r«iKits of thm 
hmm p®8»«#s <9f fe*#ofhtlle «oll©i4» -ffcis l&ssfliillo ilf* • 
fr®gr«««#s «.» tfc# t^ai b»ec»es 
Iftsr It#w» «f ««X1« «fp«a3P ia th# 
l#b®, -IsaKiweitts e«ll# ®k«r «MiX witogfeHi.® *itMa th,Mr 
fiftwft. lit# ©l%fe«r Awsfty OP »e«t ef th0«® 
«#11» takiag i@®f stMm »•« loeatfti th« f «ri]^ *ry ®f tto glaadf hw-
mm., •& fw *r# se*tt«r®i lofe«s# 
ffe@ •mtmi&r lob# -ef tfci# fsa-s «t. 8iO fci«»i*s •ha.s 
i«rsaily t# m k0pi««tal m4 Is to flow" of tiw 
feihsda.  ^'^ ing flfces ra.fMly ia tk® tltaa la tfc# 
l»b#p «!»«» tfc# mil eeris *r« mar# f»#ke4». «a4 
««r« d@fial%«ly sithia th» ®«sr^ .» 
At 2ff boars the ttor#® tff#s «f ©#ll« ia tto kyf©physis &r# 
•aslly Ai«tla®iishatel»» S# aeld«fMl.« e«f»« mtst ef th® a.n%«ri«r !©¥« 
%$ 
0t th9 glaaittlsri## %mr$9 gr^ ttfa «f «©11» ar« fomi in. 
ikm fmtmtlm l»t m mmtl aarit«r of e^Wophil* mm. 
*l8© «fp®mr-iiig to tMs l«b® a«tr thm r»g.i«a Mmy ©•lis 
«r«. 'ill «, ti*««ltl»iil 'til® ©lir«©^©M« e#ll8 p-ad^ iaat© In th« 
cell 6sri« »@«r tli» fl#w  ^tt# ¥r«ia# 
fk# «ei®i ef tk# ar# l&rgisr a«re •^®ply tfcaiii 
®f the ©s.« of -fcb* ©hir«efhj©M6 #®lls stalix li^ tly, 
tesopliiliQ Is f«tm€ itt tto rmsimits &t «i@ resito^  ia tli» 
imtsrior lofes of tii» pars ginaimlw-is,. »4 ^  #® is s«« of th® ftcta««« Imlsa, 
Mia-atr Iwala* aoot prnwrnlm-b in tl»# imfcarlor loW» (f'ig* 6). 
At Sit feottrs of the «,e4d© i^ll# e«lla- la th® f«i.t®rl»r i®1se 
&f tk@ p«r* gite&ilitt'l# iia-r# ls©© »^ fkms, the 
mr©'©!' tteMofhllie «®3.l lias ^prmA pmt«tior3.y frm its 
®ri.sln ia %li« lsto« of the ,pa*s gl»4ttl»is. lh@ mtel^ i of tk® 
aoldsfliii« «%ala 4«©fiy with mm or ^ a®l46itoiii© 
attel@»li» oftaplmm of tfe« ©wfletely 0»lls is .ffrmulmr, 
hawwMr '1^ 1 mg" h§. s^mrved, ir«ll«4lf-
f#rstttiat«sl hm&ptitM mm fm Is nairi>«r, aui ®*sHy r«©optit^ ^mix 
•cl.@«r 1ja»$flilll.e gramlas.# Tk*ir auel®! r®l&tlir«N-
ly ©!•«*• with ttMAopfeiile' attel«oli» Ohr®®0#iofe«s ar@ ratr»ly nmsk at tMs 
tim#.» 
SSI t© .its of ia©ttls*tio9i * a-aaatioa of ©•lis «e®urs, 
at» fi0sieris«««ttfa'al far#* tfe# fw« t^asAilari® eeataias * pr«f««,t®r«as# 
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pillie gtaittisf, 
fh® i« wall mmrk&i «% SS fc^ r# C i^g. 1) «ai glTt« 
mA e«a-iiAly ^ m. 'iafaatl^ iar pmmm* M IM IwwrS' tb® ia-
tmAiMlmr frmmis is filt» •aai it tlr#tttsi f®st#ri»rly «ai 
'Tcatrally,. At i0S btesad® psrs 
tt®rros% if tmVhsr wl,i« «3»A i« *ttik©h®4 %® th# 
(Fig, $)» 
fk# fur* u«rf&m »% Iff hmirs 1« rtp*«««t«i Ity ott%p®©k®tiB.gi &£ -ai© 
A l&tmr&l is nm prmmt m «t-Wi®r sid® 
&i tM pro«»®«, fkmrn. «*# tmf mmll m mi%'ker' sii® of 
iafwttlilfttlar f>rmms »% Ifl &®ars# (Hg# B}* 'SmM «mgiaati« »r oet-
f«ok#tittg 'lAtieh l8 tto meet «%«!«»• stows tE». l««t l«*#i'8lly, 
•rttii® th® •«|.h«r mmginaMmM ¥«««»» fr»®p»s»iwlf swi41®f, ttes girimg 
tk« *te©l® lttfWBiitel»' ^mmm m %iaf«r«4 imm*. &i%mt tiS ef 
wm% ammimf mppmir &tt of f«wr a»ia lateral «tf#ek9t-
iiifs* Ml ®f %h9m .aad ilvsritsalit ^mmmimtm wi-tti tk® ia-
1% SSI hmtB' &t iMmbmtlm tk# pmu mrvmti. Is itai. ©lat-
t'a&m & oAirtty -miWk tk» t^ felrd •«tri#l® «f tli® ¥r8d»» Hila 
m. erms'»mmtlm. tlir«a^  its fstrt, a®w awww'ws SSO mior«»8, 
Bi# iist&l part, .of -tti# l«fe® i.« nid® (fOO frm sid® t@ sit#* ffe® 
pars Bffinresa Is i^t« tri*#-gal:«r ia emMmat %®o«is® ia»« f®f*»ti« #£ tfe® 
prMary «Ert »«®«aiarf #««giaa.ti«as,. mi. is. #®farsst»4 trm p*r» 
laris %• A i«.f#r «f tlsw® SO ®ler««» .ia tfeiek-
m 
»®l®i #f tkm mli,» ime^ .!» th# par® »«?•««* staia -lesiiefiitlifl, 
•«3^  1A« "^ akm -* 'Islai-sk-Fwi •%»!,». 
'the fars »«•?»«» o«ttaH«« t# grw# «i -ft% fc«r» etmsiat# mt * 
ka®li-iik# l^#k««4 ^Ktr-^ l^'fey ©sataiaiiig it. mwrm wrlty -Aioh 
with m msttm |flg. S), i:te*p#®k.®t-iag8'* Alrmiy i««-
««riln@4, ffm ^ sfelt ffli€#s df %Ms 1^ # tklok m,S. of th® puf» 
mrnvrmm is ®al«?gswi. l».)M«sa.8« »f ai»4 hmmMm th®  ^ wwrrasiad-
iag mi*.» of v&8€«a3.w ti«sa« wkiA n^ spwatas it £vm tfe# p»r» 
«^a#alarif• fh«' f:ar« morr#s*, 4s et & s^ artiag 'tfpm ef -eeil • 
•^ ®8» Btttlstts atai'ai it0t4«fMli« mi A»a«9 oyt#pl.M« is ol»ajf mi. am  ^
gpa&ttlsuf-iK. 
fh» iatwftsr aai fos%»ri®r- ©f %h0 f«tr« gl«ttd«i,«ri8 stw %@ hm 
partltJly gitfar*t«4 trm. o-ttiftif % m tisTO® -s-^ f^ raa •Ai©fe 
fraa tk# AfflpsiA •Ibt» «rt8«» frm th# 
ti8s*i«. sarr«»AI»f p.«r» 
fh»t- p»r«« «f tk® f«r® .fl«#ttl«rls wM&k akoolii !>#©«« %h9 fma 
lat««.e4ift Is ia iri«k %h« firs imttm&f mi. i® «#fap*t«d 
£rm. "th® |»rs «t«rl®r fr'&put  ^ .r«si4wt.l. Imstm «,t liS h)«r»,. (fig. 3). 
Ifi hMTs 0t 1^ ® f«f#' iat«m#iiat is diffiealt 
of 'th# #is&ff•««"«©« «f Iftthk#** foeksfb* I©w«T»r,, «f%ar Si? imxrm 
©f %m of th» «^ ry»« .-iltiiw®# stttaiil ©wt&ot b«tw»®a part ®f 
th» f«r« asrrssa «d th# f*r* gl«jn4«l'®ris.:, la tka 4ti-hoar ehi.©k &Arye 
Si 
tk# pars gliaiialAris t# irm tli« f»rs ii«rv#i* by a vmemlmr 
0OTMa.®eti-r« tlsattB frm way "W»«s«.ls «rt,isu4 tat# tk» f&rs 
fliaaittlari», {M$». f)» 1M», tit® fassibillty ©f » par* 
ia%em®ii*« 
glMtdttla thyre0iA»&®t "^ e ^m4a art»® «s & s^ ari««l ®mgiB*tis« 
©f th®'®pitheltia lii® tlmor «f th« ^wyax., mmgiMsMm mmra be-
•mmm mi littl® ia fim%- at th®- mAa #f %® •«®ee«i4 fair of 
'TlsasHTia^ .'Sii® mmgiM&tioa fiwt »pf«ar» SO to SS hattrs of 
d®'ral»pi«it,, :aa€ is r"by- •. weil-iafiawS flat® ©f M# e©lM«Mkr 
Tk» fl*t# hmmma wil:-4®fija«i w -to® ia«featiaa f<Mrlo4 fr©p*®ss«s, 
«a<i «tt ?t hoar® mt it f«i«s m i»|Hr®ssl®a. {Fig. 
f). At S4 hmutm flat® r«®ia^ l@s -a. w®lJ,-t«v#t#f«d ®a® irttk & ra^ ar *t<i» 
aeath, imd th® «iyr»i4 ptimm4tws. .tf-fsaur® m * s«sli sfh»rieii^ . •«si«l® lying 
th® fl®@r of  ^ %- th® fowrlii iay •feyroid sa© loses 
alt ««Be®%ii« witli ^wryapsal #|tith®litt», 
fb« is^ reii tiastt# mmmatm tM it® fr®at«st 4i8a»t«r 
at HQ hmrMg m& %&-«••• i« * sli#*- ia. th® »-%rtt®twr« iersally 
mA fsajtraHy* ffe# att®l®i #f tt® #«il.s th® f«rifk®ry of th® e»llttl«r 
na®« mm liar-g®r' -ttim tk®#» #«a%r«ily, M®#% »f tk® sit^ tie f igsir®® 
ar# f»«at m®«r tli# p«ri^ '«ipy» A IW'g® w*b«r of ^mwrII i3ia®l®i ar® fooai 
esotrally to. ffe«. Il5®r« is a ©laar fretwiflawdL© %m» ^®%w®wi the 
0«tral m4 feripharai. li^ ®r® of a««l.®i, (Ilg. !#)• 
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fl» at Iff b©«r» ar® Im&t&i. vmtred. to thm 
Jttptlar T#tms, ia iltk Wi& y^ralA glm4»* 1% 20$ km3crw-tk» altia®-
br«Ai«l ••««•# %1# tkymM gl-mds. 
l^ lfiwr Ifl h®ttrs ti« »^ 3,« Imw# kM m spaelal -wrmag^ atBt* 
At tM« tteii tlt« '©©ris -iff fh» «r@ -o^ on^ ssd m 
dmhl0  ^•elmr1y^ m l^%mA mlmmt e#lla# 
At ZIS hmat§ glwi^ lme t#. fCSQ'mleTrQas, agMumrM 
flsyrom  ^ th# ii«a«t<WP» iRg# 
it 12® Iwar# frft©tl«-Aly Al of tfe# aw*f03.iiettl*r afae®® e«t«l,a-
feloo4 ol^ rnta... Ift#®® »,rt •alarsmg la «is#, tod show nor# 
•umlmmmm* Iht# ny^Xmot t^ y®i4 «»li# Is iB»y«a»iag aai is ftrif 
smsltiT® %# %•«., lh« aa@i.:#i ll^ tly -mith 
»®»la. III® i5»%' 1« is elmm  ^•uppssitl®. %©  ^ ¥at riBftias 
i^ *rt trm^ thm -ajyTaM.. 
At MO Iioara th» tfcyroM tlam# '-AtA f&rm f#lll®l«a, nmtlmm 
•%& hr@tk rnpm {fig, 1S)« ''Am Tmxrm^mm  ^»f «»lls lat© ap&sral® f®»»-
tl«« 1» to pmgma«,g tte attolal af tfe# l%rol4 mltM s%«£a with Taryiag 
i«sity^  Ut# ittrg® imtldt stidto with l*-«*t03yHa, aa.tf tfe® smitll 
a«i®l .itala • A 'fm mils mt 0te«0pt©ljl© e»ll©i4* 
Cfiga. IS, If), 
Ittal'dL t&fTrol-4 ftt t®i hma* Ar» Tmltom .ta «l«®, staia 
rmy litfel# All -&t 
frnwrns &m «r two waeltoli., wes^ m- of »®ll» ©oati&lalag ©lir«®eph©M® 
« 
gl#feal«s t» taer««siaf. 
M mmsimuLl Ig iu the thyroW a* 2fO 
-iw l^oiHaaRt-* gl«ittl.«s mr* rather almaiaat. fk0gm 
$lolmim »• @®B s^«a «f Arm f^hwblL© St® felllealw «®ll® ar® 
®ufe«li«l in s&8|j« wltk th# luclel -f^ rlfteraliy Immlmi, fh« «®Xls wM.@h 
^mtsdM ife® piss#®#' amelst nMoh »r@ %tfoa»-
is »«« th# sll» 
mxt t® tlss Immm ®f tto %& h» ffr«»4» tht e«ll @atlia»» mm ist-
ilatiact, asd th® it« * sfmeyfciA It i« iiffi-
(TOlt %0 tto«tk»r df flr«t «pf®«r latr«;» 
©®l.l«lwrly #r Itttercellttlnrly* fto tm&% that ©»l.laM i« f«w4 asGEt t& thm 
nmslmB wmM mggmt thmt tt first totrmsslliolwfly# ffrSmtxy 
iolMmlm' «r® fer«»i "by «.»&r»tig» «a4 of tfe# alir«»-
mil^ M wfeiftii h&« Its .#ri^  a«er tiff am©l«o« oa tti« siA® nmcM to 
th« 1W®. ttf th# lost ©f th# teliialms at *Et» tSa® f^tp® ewapesM 
&i fF&m aim t# «•*« ©ell#-* 
At tft kmrm th«r# »r# tw te f«iar fielltot-©# f«r ss^ tioa 
<s«t«ta &hym&phefM0 mllmM, (fig* W)* -att#!.©! of' #«»©  ^th# eiila 
iur» «ii0afKfeii» ffe# dt th,# #«ll» i# «li,^ t3.y i^ iieffeili©. 
At tS4 h«ir» Miw %hfif®ldl tissa# hm hm&mm vmf mmfm% asi aim-
folllsalw hmm Hit* m&j fc® ^e«MS®4 by tte« immm»9 M 
©©lis, f-^ lewtag *it»tle *®ttirity« fhm ta t!Ni. 
8t«l3tts t# ®fere^ fhili«'. 
Sf 
F#114ol« mi IMmm' trnmiA im tk® «r» 0te8«r*#d 
fmr tkm Urst timm «t tt§ hmr»» eimtttta 
©hP'sws^ lie ®a4 t^s *if» i» eaattMa ©hi"««i«^ ®M® 
eeli«M ir#fl.®ti:» ffe* •itry ts. 4i«i«t#r tvm t t© ii alisr®®#, 
1)* fr«. »»fcr«® t© tt«st af 
th# ar« mi# mf ©f f:r« #1* t# t« •&« i3»H®r falllei®® 
it «»«ii tliat sc«® i» a 
nr.# iAi.l» ®%kw« «s@r#t« «hr««o--
fhilie 
1^ # y^rotA i^osi^  «t ,SOf 'liears ifcaw Mas^  .f©lli©i®g. di«(^ «p8 
r,«f« fram 3.1 %& If »ler«as« (fn%l» !)• A% Hf tii* hmm 
» 'ilwBet.sr «f trm If t® M m&i th# lar'ie#t f d® m-ot 
m«fc«ir® »ir«. %lam 19 (fig. S&)» 0,m^m mils 
ar® 0f %»« t|^ a, i^«k trt:« « A«#f ««»ia «ad' ©%h»rs nMeli 
•stida «ry a#«» mm «%#rl»g i»t@ t®l» 
iiealia'- fftmafc4«i stiAm aa4. pmmmsM sws41 #§®f3,|F %iyi®fMii« .wiel»i, 
•ft# «t«ia.lag «»Xls» AtA pm»mB fary l«rg«j, r«.fh«r el««a wiel«i,, 
i# »#t «%#r tots '!##% th.» Mitsti® le 
#©®arriag -wsttg li^ tly stwlaiaf ##llg« ©«11# mr# t® ixAm-
folliettlar 
fb# :la tke thp'^ iA MM hmvM mm »«»• naa®r©tts aa4, M 
a his»» iasfwkw  ^ t» «l««# fh# Ingest io a»b 
ti aJler«»^  «i.4 sr# way Ifi «a4 SO aleroas, 1). 
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9irw s^,%'ory m'pmmm '(fig* fl, It,5« thm mmWmm tetaot^  
mi. mll&ii. 4®«8 aot |»«s m% ®f %h*»m ©f^ ftiafS* 0»lls iski&k «r@ •mAmt* 
g®tBg mm ptmmt &«»§ tk» e®ll» ®f %k# f©lllealw ®fi-
thaltwi, 
•'Bi# »«« 4Si' hawrt Is ti aler«s« (Wg# 6t)« 
fli® dt tlt« foll-iettlitr: ®»IX« l« mrksAif ©rsawlatr# 
"Bfes ittt9rf«Jlll«al.wr ©#lls «r« sli^ tly lar-g«r -Wtea the wlis, 
fli.«l3f aael«l »t«S» ma4 the fisyt#fliuK» la r&tfe«r el®«r, 
gtmrnlms* tt# gJl^ sMai. ia -rmtf emfrnt^, -and imn orewdiii Masy of 
mm imsonlar spi©-## ssit «f fh» I4salag. #f «i«a» 
%.tai f«miag •:& t&r tfa# 
wiealar sfa,®#® 'iiar# f«.ww.i at th« fsrlfAary 
&t tl» gl»at» Wmy ©f tbt## 8pie«» still «»t*S.a 
fk» %t&mm 9»i§ml9 Bttrrewafttag %h» gl«i4 is iseraitsisg ia 
:thlelQa«s»,: mS. i.# #«at»g fins "WtLh&mlm tti.# faroaohsafc# 
 ^ tlia»%»r at 4f4- k«r« 1® 2S ®i9re«», 3.), 
-Mad mttMt f#lli6ml«r ©#11. Is. f (ftf* IS).. ire#l«%8 ®f 
telluti w« ptmsmt .ta- mm.f ©f th« folliel®#, gi^ ag th® 
fh0 sMsi Mmmtm- at 4fS- hmra ia M mi&rmg,- m4 th# 
mmm. emlllmlmr' lisigit ia «».$ *i.or»s# (Fig* 6S)* ffe# fl«a4« 
ar» mxj' 1^ 0 sis# .«f r««ittiag -w e^alar- spteBs, 
Ib» iat«rf0Hl©al*r #«lls •»» Imrgw thita tlie t&lMmJlmt -ttpiliiellal e«llsi 
i0 
T»bl« I., 
wsA StaniSard 5«rl*ti«is «f th® lipoid P©Hl0ttl,*r 
Oi«s%©r« of lal# aai 0hi«k lttl>ry#s 
Iwtosr of 
mhtym 
.ig« Sa 
ih©ttrs 
r#l» 
l:ioal.ftr 4iam#t«r'  ^(mem) 
m fSS lt»o 
m SO? IS f^ S,i 
m sw 14,# t,s 
m Sfl 1S.0 1.4 
w S4S lt,t 1*0 
10 SSf X«,l 
» SfS IT.S S.l 
I© 8S« li.S s,t 
10 10,0 2.S 
m €18 2.S 
10 410 11.# 4.T 
10 •« 4.i 
w 4S0 tS.0 4.S 
xt 4iS 21-0 S.8 
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m 
th.« l®%0 of ammml i»«ll 1w««Mmg #«ll «©r4#, bat ao 
hlmi. rm$0lM »# fr-ssent ia tit# e«ri», 
Sk# e#H, s©i*i« •.% S4®' iwmr# ©sw-fel*# to- 4a©r'®«t«# In si®# «q4 th«y-
«<«gM.®r&l3ly ta »ha.f®, &# ©y%sfl«». is th,® mtel^ i are MnJ^ Iar 
»d. itftla a«r# ¥it««plilS,l# titi® o^s;# ©«ll« #f #1® tliyr-oiil at tMs psrlM* 
At iM nail Wt 'itoari. &i tli« «#ll 0.or4« shew mmnh mit&tia 
mtlvlty mA «•« »«r« fh® v&s«al.»p' smpfly hm 
,itt tlis »arr««iaimf mmmAym* 
fk@ ©®ll ©ori« «r© mtnmlf fftekti. at tfZ tai I8€ hmm* wtssaei^ # 
swroaaiiag ilk» 6«p4s kits h»&m% awtpr®®®#^  MtMa th« l©t>#s« th» o«H, 
melti -w® rmmA to #**1 ia^  iMf% wd tfa« ©yteflsura t# Alstiastly 
.fhille in r®a@%l«« (Wig* If), 
fk« lit S0f 1fe«rf «p® #f ©imvelttteii sfl» 
-ttalinl 0®ll mrd», 'ft» at' ©•ll« lAwftt sswui 
t® %• « eferewpkoM® ©olloid, mm 1&« sttelsas# »i«i@ iiff«ar 
%m tlbas® tfcif Jwt ¥#?©!•# itamAtim 
iMW 
At Sit li€ttrs %w tffsis df ilffer«it4«fe®i « thm %m%s ©f •%»!»-
4ttS» ikWfmat im th» liibat# Ob# mmtmim* m -awtll M.|^ y 
m&lmSf m4 ffe# ssoifflftd t|f« 
st»liw Tery *ltli »«sia «sd fmrnmam m litrg#, poerly «iatie 
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clear, fh« fawiiag ««ll® lift*® «i »ll^ t t«d««y to nrrawg# tk«a«®lTes 
is ear4s, mmay iaitvl&tml 0s.ll® «:r@ pr»«@nt« the- aesmehym® 
st«rr««Bdtatg "tli# gl&a4. liarg# amTbers ©f e#lls, Indic&tiag 
aa iis,er®wi.« in. tk® migmtloa. of wlls- - trim 4h.« syafftthertic trucks. Ih# 
eells «t®r tli# a^ais free all swfa;©#®# 
th« a#r«al glands, af%« Iff hoars, hme abwt tli« sm® eross-seetlon-
al »s th« .i©r»»l *pp-wxtwfe®ly IBO «ler#a®. Mor© oc®n®et4Te 
tissa# is til# ®©rtie«JL. Derslo^ ent of tfee-vsnsas s-lamsolds 
s«mtlnst«s aM th« urterial nstwork 1« b»oaffiiag aers cm-
I>l0*..wi'tibia tk© far«eh:pia., 
At Iff hours .a«8«Bo33f»« .stsrretmdlag tl*«. glaads is fask@4 
w i t h ' s w l l s ' t f e « -  s y a p & ^ d t i e  t i n a i t g #  5 ^ 6 8 #  e @ l l s  « • ©  o a t ^ r t o g  t h #  g l a s d  
«B .all 8l€#8,-, tet •«p®o.ia.lly «q Its >ior8«l .i«.i a«iiail «rfa©««, fhla 
apfar'«Qtly I® tht® p®ak &t Mi'grmtlcm ©f trm tii» fympathetlo trmkg. 
After ISI • howtrs th® »r# -apprdsiasatrty E50 jsleroas in. 
di«a»t@r thrott^  th# md l,S mt, in lm-0h, fksr» is m iner»as» 
ia th» mmmbm at ehr«Mftffia. «el.l:8 ar® ftrraafsa withia the adraaal 
pAramAymm ia «or4s.. i^ g# ambsrs #f ikm mr« grmpmA mrtmmd rmmia rmamls, 
md mmm ar@' «efttt@r®4 iaiiTidmlly thrsju^ omt th@ -o-ortioal e®lls» 
It .ZOfi tattrs th.» glaais !«"?• i»ereaa#i In si®% sar© tmom 
®pa©»» k&T® 'StpfSiarM ¥@tw««a tfa® esll ©©rds, mA tii#' gliiat ia g«a®3ral is 
»or® rmmlw*. •®«ll O0r<l8 mr» mor# s& that it Is 
difficult t® s«« oellttlar oatlia»s# tb# eortieal -10®!! eords liaTs tak.«a 
m th® afp«araa©o ©f & 
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Ih® 0.ans#«tl*« ®»fsale aarriJSttitaf th,# l« d«f*lopiag 
wmy Mlmty, tiAm f«ad tk« 
©ortiert e«H ©orAe* 
fk» 'ViwimS: slMsotis «r# iMermmSmg p'satly ia »%*&, Imt tfet» mmhmv of 
®ims0iis rmsAMa mlbwrt tii« #«©, ih# wall® «r® wp ©f & 
alttgl# «e4i  ^•«»4«tti®3.iw. Bi® p(&tt«r4»r «#riia«i •«la e®BB#otim 
lAtfet • th® «iBtt«®iis hits itsiipf«ftr«4, 
1km 4ii»efe®r of »««ti glsaat, »,% 2tS fcoars, t# app*®*i^ t®ly SC© aiermsj 
Imgtfc, :l«fS *• CWg« Wmmt MMM.0 figar#® nr® frsswat in th# 
mil thi# «. Amrmm -^ ta th# rat® ®f gtm&i* 'Mmt ®f tfc« 
glaai Is 'Of fittoug -r^ s^ ls «r® •®ttrr<wffliA«d, on irts 
l®wi «»• fey ©hrsMtf-flm ®»ll« lAtSs® s««mi to h«r« »© repA-ar 
•mtrmgmmt*. •tiai: aefa-fitt^ tmls «®Hs »r® 'ftb©wt «ipially divided 
in the ,^«a4, with. «. #l4^ t fr®f«i®ri».s# of th® tyf•. Ml 
tlirs® ©f wlls mrm fmmA ia tb# f»gli«ie .wis»»® almg th« glm s^, 
fh@ l'®ft 1# c«r®rM yy left o«try «e«f% f.©r a, jw«ai f»r-
tl» of its ®«st teterif^ r Si«sd« ar® 0®f®r«t®i 
frm ^mh. staler a-«rr»s, gaa#!*. 
Si« -wmmB sttll •«>« tat# th® «fce»rdi»i^  rmimi i» May 
Is t®flait® ir®s*»i® emtty tfc# H®od tvm ths to th,® .«ab-
©«r4l»itl -Wila#* 'tk« gafply hm a@t «haag«i. 
fh.®r® 'is -a. te©r«*#® ia tb® «i2® -^sad «Kt®®t ®f th® T«mm.9 
siaitsoiis *t MO ^mm of dtraispwot, -tfa# flw&tlar siftjatsae®: i« irr#ga-
Iwrly sfa©®4 fey •r«a®tts s'iaw«olia t&m a a<rtsr©rk thr«a||MMt tk® eatir® 
St 
gla®4, lit© eortsiSi^  ar# iuer«ag«4 ia t&« wm«t lrf®ptlitr ©®r4s, msA 
for* f#r ftlrawfcfflji. tlssm®. Ii.o©d *®8-s#l# mxd gi«8®ids 
pass hm^mm th# «#li ©«ri«, 
fhm mhrmBtitiA ti«»« 1»» a» m-trngoMat., mr %hrm ealXs 
m$Ly to a fronf, »r fegfclttp ttey mmy mppmr is #lial»s of flft«sa «r 
twenty lAleh iklwi^ a fci®Fi«r « * #tam«#id,» 
»!• g^llaaie §«slst mt ^mZ wmkmrn ©f Aramatffla tei s»-
g#agli«ai® r«r®ly !«.* larg« ff»#i»nie «®3.l tmm£ S* th# 
thm singly «at sttr-r««A®i. fey tad ekrm&ttiM ernlXsm 
fh® thlKtatt##® «f tk« mi th@ ©f 6oim#stiT« tie-
«@ «ttri»g nt» gl«d fre« th# ar« '^ tli l»er»«t«lag. Sh®s# «(»»«>©• 
%im tiMrs «•© -rtry flat, *»4 tk-iy fM® tl® dords of ©srtleai ©ells. 
tk« «law#idt' &f h&'tii 0jmi3 &mmrg» iat® two grmps at -fe® fost«r4Qr 
f«l» «f Ml# iKar-e»ftl, «»d «Bt«r tit# ••to. hy %m distimst •©ss«l8. 
ffe# fl«4s s.ft«r .tit fc««r« «f 4#f0lfflpfteat hmm i»©r©»##i ia 
•£»• id tfeat tk@y 6«fl«t:ily ©oempy tk@ afae# b®tsra@a tk« laterior folt ©f 
%&• ktaany mA mr%A m. %&» ri^ t aad laft sii#.,. 'Ri® airenal glmds arm 
«© #l©®«ly att»®h«i t# th» ktAi^  -tttot tk« tw® ftpf «»r to Ij«. 
©mtJteaotts*- In «*•« s^ gwatM by at l®»gt a tt#sotli®llal layer* 
S f^ath#tio f«igli®»ie AiA hmm %mm ai-faiat#?! c» th® dors.®-««dial 
iurfa#® ®f tli» -sia®#- lil ar» fmmA %«t«f©»a th« aorta tta-t 
•ir-saai. 'fhmy mm gr^ atily iaeraaslag ia atse, 
a® ete«tffio ®»11# 0f th« Mr«i8i ar® ^©e^ miaf T®ry g^ aaalw, aai 
their aaelai ar» veststtlar^  as ee«far«i with %h» aor® .gr*aa«lar imelai of 
m 
fkm fosltiT® roaeticm,^  i&ieh 1^ «s# eell« hm« 
rmmtly «.@i«irssi, th«B irm tli«' ittrraaBdiag 
mils, o©easi«ftliy a l«rg# e»ll i» foimd, i®®p ta tk# 
par«iehy», mlilA 4®«® aot tak» -ttiis •tAta» mils «re 3.#s8 
tfcaa ««lis im •&« gl«i» fk« gsa^ i^ Bi® »mms •©«• 
tmla All thir#® -feyf## of esllg, wi^  th* 
Af%«r tiO' fe#«ur« tli« •«orfei«*l e«li TOtliaw earm m&re ilattoot. fht 
Qhr'm&ftiM mll» mm imm ,p««3»l.iar, sa^ -isr# fredaelag «, m&rm p®sltiT» ehrma 
rmmtimrn %»f«,^ «^fc4e mm r^n ilhmm flMsdalar tlsa««, '&• 
fwagliml© iMt8s«» etr# ©.a^ o#«4 ©f i^ l tyf»g of liat ©(mtitla very 
tm fh« «333P«iiffia «#lls frstfuataat# in tfe# 
Mkssts, fttrf iftlso wlthte th® 0««ftil«sAlXy & gSBagli«ie «©11 will. 
t^ meA awtrmmMM % Arm&tfim. 'aad a««f«agli«i® #«lls« 
At tft faaar# tii« t©rti««l @«ll ®ytefl«fa ahoim mm gpai»l&ti.©a*- Ssag-
llmie •m^mA trm f ®ri^ »ry lat® th« gl«»i beHbwette ©-©rite ef 
eopM#»l C 6^» 16},, m gasg|.i«l® mil ia 
prmmt ia th# far«efc^ * eells. the gmgllm-
io a&s#«a ar# ®f -ttir#!® tfp« ©f ©#ll« wiiai tli@ a®a-gaaafll«aie mil® 
pr«ctaBiaa%teg» l«r» large g«a^ i«le #@11# nrm t&md 1». th# fhtt 
K«»»g(»gllmie ©#lls »»• mm mmmrmM thiot &» ©®ll«» f&® 
tiss*® fife^ rs -tti® ®#rti«al ar«. ia&mmi&g la aa-
fe®r* flotA «»a#otl'y# tiWtt# i# tki©k«Kliig» 
M£tor tS4 lj«irs th» Mr«ai«l itr# laerwalsg ••mrm raptily tn 
4iam#%<K*-tiiw 1b l«agtt., fM#y naw 1#S •»».. ta i«agteli, mA 0,4 *• 
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M%mt 'Sil hmmM. mmf #f -Mi® 1« ta mtf elmm freadtetty i# 
tk» th® tw® gia»4s s^ m sfpurat#*! «. tMa 'teM ©f fl«lh«MPie 
tiism#* ("fig* S7). iftsr SSf hmm tfe# #i»4s »«*aar© 
ly ©•§ *« ia 44i»«%«p l.«S wm.» ia 
It SS® hmrs tit# *4r««l gl«i« mr« *®r# e^ act, itai th« Twaoas slntt-
s«Ws ar® 1ms vol«^ a«s« . fh# sf -tt« ®©rti©ftl ©#11# !• *wy 
d«a«« Mtd. «»4 t# h«r« r«iM&si «. f««k Is gri««l.*tl©ii, Ml-
of msA #iiHs trm th# gtaagliaaie wm»m 
witk filfesr# «a4 tnua^ ls -fit® gaa^ isui© 
"witttia tliit gliads ar# ®w,r®WEAM «s4 chr«sffla 
0«llS, 
f» smm ehr^ affia ®#ll» rmmSA  ^ th® B«»-gaaglicmi.o 
1&©lr ®r® «fp*«lwit®ly t&« ««« sig® g»<l s'tettstair®, hmmer^  the 
©hr«a«fJtls ©sll» f«(»s#»s s«r@ M l^y pfiasMlia- #y%'Ofl«,sai. Hi® aaa-pMij^ taB* 
i« ®#lls AT® JBfflT# iMffl#roa# '^ me ganglioals «ltMa th® glMnI. 
fb« art«ri*l oafillitfl®# sr® hm n^g t«ry frenwaaeti fe®e«is«- of % 
slight Saor*«ii»® Iji ti«sw« wtthim %hmlr wmlls, Ifc® wmhmt @f 
apt»ri«l .taerwug#® ag« ©f th» «ahry®. 
Iftw 4^  h«>«rf tk® isfcrwaffta tlimim® is thaa at <mj 
frmlms tta.®®.* (Mf* SS)« th« ©.©rtieai .«bA 
mix 9<xt4m &T@ fey -Wnelr etrastar® aat staimiag r«&ott«. 
ffe» %ttlk ®f til# gl«»t ©mslftfi «f m e®Tt4«al #©riB, lAIA 
iiffia .©©rts mi. hlm^ -rsss®!# lytag -fesm, §@s.®rally the- em^muX 
of -silrffiafa. i» 4i®tlm©%ly »Iaa#eii*l i» ®hftr*etsr, •wteil# tfe»-
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#«ll» llalag $iaa®#l4s* 
It hoars «oattip©as uritfc tli# «trfae» mt 
ia Smm et a»«««s *r» af ttir®# %ypm mi e«ll8s g«agl.l«« 
1®, »3^  MiMmt tit# <^ 0»ffia &r asai»ppa^ .ifflHl« 
mll» pr#d«iaifbi' la %hm» tii®r» iw®- «&8B#s a^5>#B«4 «atlr«lf #f 
gtaa^ lmiie ¥«t mm «wAl 'la «1«# mi tm la. w»bsr. 
fr« •&### mmsm iy«p*&#tl« »»rr# fi¥®r« mr® mmo. 
late ,th« gl-iffli sabttf®®#, ttrng tk'«ir ©®wrs» mrm f oumi *11 tlir®« tyf »s mt 
mils* Cbr^ MtyPfte «t'«#1X» mm tfa.® ao»t i.l«g 
emrm ©f tk#»® a®r»» tihmM* 
A r*iHi«r 4«a#® «aEB*:«ttT» titsm# s*fisttl# sttrrKMBis tli® glsaia.- Wrm 
tit® ©mfsai® fi»» tisaa.® »r® 4«rt«®h#d 'betweM. eerAs ef 
par«tt®h^ at«is 
©f -a®. ArwMyffis i* te @®ris «f eells nmm tk# 
p@rl^ -«*y «^«® «-»r4s -lur® «@pw*tirf ftw «fteh o1:&« Ijy fia® 
*l»s«i# fi%«rs aai l»%w«a tii®8® eori® tfe»r® 
1* It fia® K«tw»rk mt mA ms i^. s,ia«aoM8. ffa® «hraB»ffisi 'tis-
m» is, hmmm, Algtel'ba*®  ^ gl-aiii» mA sob®  ^• th® 
oh*«BAffln ®»11 ®®ri Is ia ©eatiiet wii& fmmm  ^ »lBasoi4» 
fh® #0rti©&l «©rds itr® i»®.^ ,iurly tlsro«^ ®ttt tfe® glaai 
Matar® a«ptr«t.»A ffe« mm «aotlwf 'aai tmn r^awffia oerds fey fia® 
e«itt«®tiir® fltetrs, 
a# pmr^ im ®f 'tt® glwtis is M y^ «#a,mt®i iiy tii®' rmmM 
8i»i©lds., f^ ««® #tam««iil» ar® wry- «*b41 a®ar ttt® f@rifksry of tfe® gla»4s. 
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11 mlm-mM ia 44a»®t«r,, -mi tfas mrm b«tw#«a S «ii « ssior^ as. 'Thm 
Bombtr ®f la ffwitoA hm m 
wit^  th* Iff-hewr «toi?y0.». ®i#r« is llttl# taer'**# la -fe© iw»t»®r of ©wm-
mll9 l». th® ri#t i«aaA# fh# mamm hlm&A is grastly 
la %h» *t»iul.lsupy p#rtl« »f tte« fawal® pm4«. 
Afttr tW liswf# prlm«rii«l l» -&» I»ft ^m*A 
of tfe® «iitlirtty ®©ewr» to fe® d«#f-
®r farts ftf th® mmXL groaps mt #r 
fwr o«lla ftiswa' la, «««« mt 
At tlS h&am %hm p*.i*ordlal w« la th» l«ft 
m-mty* (¥t%m M}* fksy «•«; f«wii la grmft of tlcr««' t« »ix» litfftit 
«ketlvl% iMM la©r'«a.s#i# tei *!•& 4^# • «iill.5iil«r tb® ,prliwsr4iaa 
nHwfta#* ts iat@ tli» fha frolitm-mtim @f' priawdl-itl 
g«m-e®Hi in*® giT#« thf gfn-rfml, epltteliia a«xt t-o ife® alfettglats 
* Ifttelmtiia •a.ffmmmmm fk»»« grawf* «!*. »r® teiaM 
e«r%i®ail mrAu m •o:or4s «««»€ frdllf^ rftttaa. fh» eMls r«saltiiig trm 
€lvlsi« tk.# frlm©rii«tl g©r»»©»ll!i *r# ojagaaia* 
fire# tyf®g of #8ll# wtk# af ttts of thm ©vary* 'Thm «fitk»ll*i 
-tti# frliBsrilal f«ra-0«lls, a^ai %h« «#U9* lartm a«|i«r8 
af «pltt,»lliJL e»ll« ar# fr»sa©t la tli« «©*-%«• flti^  f»ss«« Img, 
s*i©l«l Ct 3E $ 'ifcleh stela fte« ««ll Isortstrs «r» €iffl« 
ottlt to iiffctoptisk* a# friaordltt,! g#ra-0«:il.g, -of -itololi tli-®r» ar# tm 
la atr« «.pprsM!lm«fc#l.y XO ®l«r«» list 41«B«t®r, aad 
m 
kmm tk tmeimm trm f tft S ii4ep«s is, 4iwe»-6sr« #©:g«ial mm 
wal;l«r tli» frl»«^ tiil tli#y atr« trm f t© S aier«s la, 
mi 1fe«i-r «ael»t ftr# rsfaai to wfel* «©iirs« «hr«®*ti» 
igtmulm-i, 
lis# g#i»taiia. l©tftts4 ta %h« aMalla-iy © .arts m® slsilitr- to tb@s®' 
immA ia th® ia eeris ar# wiiely 
B«*tt®r@A .«i Isitv® met b«itt ol».»«rT@4 la ait««ts» 
fii® B'Stellary mri.e- Ar@ l.©©««ly fcrrtef«d» «ad 8f*e®8 between tfck® 
©oris -ar® with «rfthr®«ft«s» !(»«• ©f tfc# aeittllary ®«ri» li«r« 4#-
•r®l«f»4 laalMii, whiek 3.ta©d ly laeAtllary l«laa ©oear .la 
thiat f0rti» of tl# lawialla »•«" tk» atta#to«at of -©t® l»ft mrmry to thm 
®es«»^ iros* -fiis atAullitrf #ord« a,r® taersAslsg jmfMly 1» l«agtii» 
pigit «i«ry Ig m.m ^witaly «f »erii ®i*tlar t© 
0^S« «f tii# l#J*t &• ©«a#i8ts ®f «pith«llatl 
®«H» trm th® pmi'^ m.mm* is l.oe»t«i4 Jast tli® f«Fi» 
toawkl, 4 tm fylawriiml -str# ia th«, a®aallftry 
eards. 
It It® li«Br# tla« tsMriMteai a»%«r «f ©©graat* k*s m m&ro di.s« 
tlaet of tfe® g®r«iaa.l lefe«l.*tliBas *r« aafia-
r«tiag trm gmmiasJ. •fttb»liwe» gmrmiaM staias «or» 
4e«fly -ttaa 4«» th# of «®f®ais| fk« g@«iMl @plth#ll«l 
l-igrer Is c<e^ ©t®A «t ©lottgatirt #»ll» iri.'tti «l«sfat®i tti# l«ag -axis 
©f' til® gsriBlaal sfitfetal. i» pi}rf«4iettl«r to th® Murtmm &f •&© ©mry. 
OeoiSsiffloaUy aa ©®g»ial e«ll is fr«amt the g#wdaal ifitfeelliA 
m 
«#ll» at ^ mtfmm ®f tli® srary. this- &rrm.gmmt di'ri.dws th9 'OortiO'Rl 
P0rtt« of tk« mmy £»t# ti» iiattost' s««s,. Bai- lfey»rii »f ««11» 
%.« «^laatl, »f mil l^ mt «« th« gtraiartiTs Ifato 
Ifttay fc«®o»« tk« eerii* 
fii« ®#r%l#al tmglm i# -iiatia-stly .g'i^ ra.t«i ftpiw tii# "hf 
mlMgiMm* A» tk# ^gmmiimbi.v® femis push lato ISi® a#iall», tk« mm 
t». ^ 4g f 4Il»i ^ "lii or o«ieativ@ 
of' '^ 9' mmj 4«' littla eii«g«i twm tiiat of tlS-
hawr tk@ l«Blm Sa •&» prtieas mi tli« mm^ l^ary 
mrAs mr» mmm awsr^ as, md -Shes# itlr-fcafiy^  '§rmmt kme-
la right mmef at Stf k€wr» -tti# efi-Sh^ liw £s r-<s4a©«t t« 
•a sl»gl« l*y»r ©f -tafefttiiA ««ll« ifetA atidm as8«fly» .Jwit 1^ ««fcth th# 
g@iiml»al ©pitWIltta tli«r# is « tWto, l»y« i^ek t» 
e»far*"b|® %« &t tia* l.«f% wia^ .» ffe» wAa p®rt.i«a of %h« 
right fiSMl# i« mmfmmi, 9t eords. fk«r» 'ar® *l0@ l»taa 
ia »®*® Imt thi^  w« aa*ll®r m4 l»s» mamrma^  '^ aa tk©®# 
®f tfc.# l#f% ^mwtjrn Sbt«p« is -wm-m »%rmm tfe« wetell&ry ©oris of 
ri^ t tfca» #f tfe# l«f% mvmtfrn. A imt' p-isortiaJ. g#na*c®ll8 w# prmmt 
M the s#&illary a# i»«©il«r dtstrifewMaa Imt my fottsi 
fr€« nmptmrn t® tfe# porti« «f ©srA, 
1« a# tiit4a«rt;. «©rt«x, Jl tm mils Just tassfttt tli« i^fmiaaJl 
r«s«bl# 
A% 246 toetars %hj$- fi#rt:le*3. e^ rtfs «f m9 mer# iai®#r®as maA ««e 
w» «f»farftt#4 fr* «k® gmmiml »ptth9%%wa, ^ tiasa®#- (fig. #f)* 
m 
©ttsawtt-r# tho g#miamttv@ #«.rt;ieftl bais f.r« mmsk 
Wm of th» e® l^»l ®#11« «^r# ta * stmts ©f »i%e8ls» ffeaf® is m 
ia, »wife«r •&£ frlMrdial ia 
fim vrngim l»t» s»r« e®r4» pr»»«%lag ls»iaa.# Mmy @f •Hi® 
e@lls lialag. tlis l«al« «r« ia m »t»t# of 
"&» g^ aiaai mmwing th» ri^ t ®**ry at MO 'how.® e«aststg 
®f ft fl«.t l*y#r,» ifi§* 4i). • thm l»y«r of 
pttmiMd ©flttftlta® th# g-ter«». it well iw-slefad, f^li» rlgW mmty o^ sslsts 
fr-laarily of s«i«il»ry -aorts,. of 'itolefe mmf l«la% ai^  friror^ lal 
g«m«©«lls, . frl«©r4t:al, -&r# sli,gfetly l«rg«y tfesa t&md. 
•$M th® l®ft ©•wlm »®daXi«» Iftif m®aa«f# 10 to It mierms 1» 
th,® »«ai«r# 8 t« 8 »l®r«a« la €ta»t«r«. 
At t?I 'tour® tk» ,««il %«d« hmv0 liisr«8,®«i to «i»gh 
•t» h@ eall#4 mrASp, mimm they a#«.««r» trm 9Q to §0 aleroas ia 
Imglili* fkm- tv»lm J^Lhrnigimm ia mtf 4l»tta@t. 
At Ifi# kwufs m mmy m 10 *fty b» .ta * 
oa® 'mr4* la #«»« •«'«» -fit® :0«pti««3. ©©r^ s- -(aat^ id iat© 
th» mafclla,, tls« *<»«» iir» sefiEritt#4 hy th« twaleit altag^ awt,. fh« 
gsmiaal .©cawifts «f * «ia#@ lmy«r of %©• ie®lMwastr 
ll#»t «f tit© 4« tmt@ f^e«i0S witk wi<4« Imiaa* S«a« 
»f •^«s« Iwim «r» pr#»mt |tt»t lne«-®a.tfe twai©* al%«gia#*„' Oeo&aimA ly 
m 4istmi04 »®ialliay mr4 ««taia8 jgtmpB «f prsa»l»r prlitordlal fsrm-
©@ll8. 
•&« right mnis^ y ftt tS4 tears as * «#»  ^4irl«a*lirfi »»iullary 
«ri»» Cig* 4t)« Ih# Iwaiiait mt mm -wi.!!# fey » Icwr,, 
stidaimg efitk«14»» A f»ir fr!aa®rda»l g»ra»««llig «r# fcwai ia 
th« «®rila. 
At iff fci«ar» ao«t itetlvltf la ©#rii«al «®11 ©®ri fr«* 
oeemr«- at tli« «%r«iti#s &i th# lef% «wy» 
fh® ©©riieal, ®»ri» ar» «t tli®## two pitats# At Slf "hmrm It * esrti-
mr4 in tr.i^ ©rly e«t m aioy *.g St «»g«:4A my ©smt«d la * «lai^ « 
»»etl« »t mm- mrA  ^ fli@r© l« fd«# as. iimrmMm in tfc« Mal®r ®f 'iistwitd 
S)* At 111 hoert %h« #orfcieal eorA# ws tt«t fflaly 
iB Itet a.r« mprnMng i» fWg* §0). ffae eofimiim 
111 eortl««l ©eri '-wtitti •&mma tfc# atrwst tk«« t« ecaip&et.. 
Umy 9f the #®r4s *»sis«r® »l la l»Bglk» 
fh@ ri#t mmf at III Ii.®w# Is rafitfly «.« efl»* 
fiBPsi wi-tti 1^ ' l#ft mmj*- (fsikl» $)* mmhrnt &i 4iBt«a€»«i tulwtlas lias 
iwrksdly ia»r«M»i e«ttsi*f tk# r«w«i»4af ««ittllwy ooMs «fti. str&m to 
8trr«ag® is ®tr«a4«» 
m S4S- it€Mr» wtty of serin- ter-® sefw t^ed irm tli® s'ta^ # 
l&yer A l»y»r of tli® tr«» 
twlm idLlwgtn®*,. aow li«« b«tsr«« thm g«*ta»i «fith«ltiw i»4 tk« e#rti©»l 
«or«ig» th@ p*la®riial iillm,|laea. still ssFpiirii%«» tfe« e«rtl©»l e«r4s mi. 
til# as^ llifc* • At $$f kiWirs. tk» -eertl®*! mv-ia hiw# ia®i*®m8«4 to Imgtli to 
fr«B Iff t©' t «»• 
10© 
to tb# SSS hcmr eort« ami of tii» l@ft owy st»ia 
dii«.%ia0tly« {yif* 51). tk» g#effiiaal eoaatst® of & stafl# li^ «r 
of ©#lawt«,r @fith«3.1«l ©ells* fto tmica *lMgtB#a Jast b«sath- tli® g»ra£-
ttii »fitk«lla® iMt# b«#«@ w«ll 4«*#l0pM. fh@ .©wti®®l eords M'r® inormm  ^
to length t0 trm. l.,S t® 2,<J an# !&» metellttry taal®» nl^ e^a is .4l®» 
tlaot, iistmiad ®f 1ii» msiallft ar« mast a»»raws aear tk« 
oTwian ftttaetawat ts tta m»mmfhTos-» 0®w»®»lle gtlll persist l3®1s»@«!a 
•and la th® m«tttll&ry This h4»t®l@fi0«l^  flsttip* »2lst« aatil hatok-
'SiJ-# 
f»ati:B|. Af%®r iff kottr® th« #ft%i3.#llm of -bli# ml® sMek,. ia TOst 
Jjosti«@#8, ha.g fe©ffla r&dnmi. t& * »t eal>»id e#lls* la eertAla 
sr«as. -ttKii as » t8»«e*U l«,y®r. M tfees® points 
th® s-»3w«l «ords sp« 8tH.i to th« gtmliiai HosreT^ r, 
for tfe® most r^t *11 wl%& th# g®r«l»al -mai tfe® 
seris Are l«t- « a. rmv^t mt s®a4®a8atlm ©f Jast 
tmder tfc® g»ra.liBAl. t# f©xm tfe« tmiea 
fla« aa.l» gm&An hmm *.v«ry matrmt tiitk th» m@®0a»pla*os, 
ffcis f«,©t<»r «®«« t© orl»at tho «wialf«r-ott« ©oris m th&t tk®y 8r« .arr(Mi.g®i 
.©blifttstly t«w&r€ tli« AttaeIw«Bt &t th® fh« mr^ s •«?« mdal&tiag,. 
mi etr® etfarmtM frfi« «meh «tfc®r hy *. I^ ia lmy«r «f strsm, 
Sfe® s€^ teif«r0tt.i. «ord8, mm gmmr^ty imo osll® ia thicka*®®, 
ar® uf ef• tm kinis ©f ««ll»y p«rlt«8itl e«lls frctt tfe® g^ a^teal mpi* 
•th«lla®, md primoriiM f®m-eells., ffe® p@rit«e*l. ©©lis are May tim®s 
Wl 
Av®rikg# JLeagth I. Wlitfc Measureaents af tb# §wi®s 
Ghiok aikry#B With Inereaslag Ag# 
mhrvm "hmm. mtmy wary 
f iff i.« X I.©® l.SQ X .to 
4 Itl S.fS X l.io t.O© X .so 
I© 249 4#2« X 1,10 IE .60 
4 ffO 4,to X l.tO 2 . 00 X .40 
« ES4 4,»Q X 1,80 t.OO X 
f »6f S.to * 1.5® t,S§ It ,m 
i sa 5,?® X l.tQ t.OO 3E .©0 
f liT i.ot * zm 5,S0 X •TO 
S •5«S #.•10- * tao i.io X .SO 
S 411 T,it * t.»10 t.S© X .io 
$ 4Sf f.?» « 2.1© S.*.80^  X 1.00 
s mt f.§© * i.so^  S.00 X .80 
4?4 ?.§S X S,» 1.00 X .so 
'10 4i8 S.IO * i.*20 $*m X .TO 
mmm thus tit® ir^ Sasriinl Qa 3.«igita4ia&l s»®ti®a. ©f 
mm malm i.% »mmm -ttt&t *er« frlm«r41*l g®rai e«l,l8 ar« f««sd th® 
®Bt@rior »i f«*t«ri-.or ,im th* #®11« ior# 
«ail^  ummxo'iMg » ^ ermm la dtM«^ *r» 'Ibfi m»l«l »r# f »ler«tts 
in aa4 f««s®is «l«w fsr griwlih, «h«g»s im th® wtl# 
s®# fal»l« 4, • 
llgtsl«gl.@«l,ly, *t Ifl hmw'6 th» *«1« t*i(%es at# 'efcaoa.ged «xe'«ft 
tkat tit® taalo* a^l^ gta®* tea tmt«- ulstm«%-» altoii© Kstitlty 
1® #^«rr#4 mmg Jbm Mtrmm r«Mda# «,«litag»4# 4)» 
Aft«r' to® lt«3w» att©«t« i« la %k# p'iatflrit&l 
ScB» mi-imm mm a«ar tli# ef tk» gwa*!^  i«4. «i.s® a®ar « 
rich saffly# ffe« ©-oris- &.rm m»m ImmXy arrmgM. mi 
hm. sll^ tly. 
Mt»r Hi li«r« a warksi. &«» ©esttrroi M tb& (fig* 4S). 
« p^ ««tly tmemm-0A mmm  ^«f s%r«« emtSMifwms 
th# tmmlm alteftam Is thtek««#^  ixmrmmm in. sim tts# 
1» l^ argdly th# r#a«3.t of tk» tisstts* 
m^mrn mile hav# re^ d .'#r»4 a««wpltig 8 to 4 aiisr«® la 
UMi l8 ir-i« •«% .tot® fr»©#ss.»8 -ttaaat^ aes#' 'witk 
«-a»i a©* i»rm m Irr«fal'«r mtmrk mA ar« »»-
Ssae ««r4s «r# flely visltei# ia •* iiwid im * 'iistaa©®. 
a» mit46 mm mrm at tb« imtsrier laai p©#t^ i«r f#l«e thm. im 
tk®. 0.«tr«l f^ gloa of th®. 
A iesttait# b«»8wat th® »-i«tolf«p«ag eortl#,. ®iis 
m«Bbr«a® wm a#%ttir»4 ««r^  prtltferatwA trm tt® §@rm4a&l 
»• ffc® ®.«piss- »@ t»' ««H# l» tfei-eiaas's Mi are mmp&»94 
frlneifiAly ef tb« fwlt^ fteal. t|f« #sa.l* £r<s^ i®atly » frlaordlml 
. 1« foaad ia tfe# eroa« -eori## -fh#®# tw# kliii« of ««ll# 
mffrnx" m a. sya^ fttm,. !«% «r« ««tly « -tti# l«®is of tM«lr 
Bttel#!.. &• frta#rdi#l *ffls4 «r» fr« f t© $ mieraBs, tk« 
faritffls#*! mil. nmlmi «r® fr«« S 4 •sAmm.m i» Al«a«t®r. 'th# g#ri»-©«ll 
-mm €l»«r isai f#«g«s m® •m tii© fh® s^ Laifwott# ser#s 
rmty ia Mmv^wt trm 11 t# M SMpmMmg vpm li«r %li@y itr® «eoti®a-
M. Bi« ®®ria mr« liiiefcer *t tkos« fwiist# mtm 
««fllliwpl«g «r® ta tli« 
©f th« tti»hottr %h9m of th® flS-fesar -(aRfery® 
ia strttetttT#. Ia©r«is«i *»»»%» of is%r«B*. eww# tk# t«st«s to hmmmm mor® 
ro*m4(ril» Turn «r» attll. %# th# at«:»#itar©3S %• a. umrm f©r-
tiia of •fcl«sa». 
g«wia«l «•«!».« wd e«ll» »rs of %li« .l«»r 
tyf»* » frsiaordxiril um mil is tmsA im thm g«ratiMl 
3&» lnytr «f gsmlaal ©pith^ litaa is 
thiekw* 
•flsr*# kimi® of ma* tti« gtwiaifsroas e©r€s. fh® 
sating ®«ll i® thm fsrt%«B-»s4 4 fw «f#rwK%{>g«i* ar® pras'srat ia th« 
8««4Bif«r«s meM-p m& thvf Amilm- t© #1# m^±& iM tfcs StS-hSMr 
©wry. thm frl»0r4ial g»3P»-«»llB sr« fri» t t« It »i«Mfiw» ia aii««t8B'f 
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%h» tastts •pmamt, ma ht®to* 
lo^ aal •wxmw  ^ gp«w%li» 4). 
fh# «.% St8 hours vm&m ma for 
frwrtii. smm ts hm -taartaatag la l«af^ a «®r» mpMly -toaa la dtaa«t«r. 
(tmU* 4),. 
At 4#0 kmm tfe® ii.w»t«r moA &t th« i.««i-alf«f©tts -mris Mr^ 
laeresttseA, fh«*« itrs -mmy ««r48^  wkieh Mm m h&twi»m $S- md #0 
aterm#.. Mm a &f'§rmth &f ifce t«laif#p®a« «fr4s la m erowft-
iag, sP s-teriiam late «tr«i4s. l«t" ®f %fe# prlmop^ ial, ha*® 
glirlag/rS.s« to stfiermtegoiiia, ftiis far a® ©•idsne© Ms-'h9m f®wnd. 
of Btmm m mlla hm« h@m 
foaai la a j^ Nus® -of y»t io d#«r«as« la w^@r, Mm:^  of 
tktt ep0nmt&gmim km§i & pes it in. m^sst td hm'mmt mmhrimm of 
th« & wmf «»yi» l«ta* ar« fresaat-tottt ar# aot 
is a wry sll^ t lasroa®# tm th» wwa>®r «f iat«rstiti«l 
e#lls, 
&« t»st#s at tta b^ ir« Am ml4mm •«? £»t&«r Mmmmm im sis®* 
{fabl» 4)# l©et ®f tliai :prl»riial hav® ithmgeA. 4ata sp&wat®--
fottia ly dl*l«4«« l8^  of %hm »f@»Mtt#faftl« l*«r# a farifh'eral p«»8itlett 
»«% tsi th« feasimattt -swrtiraa# of tlwi «ert* I few #e«tt«r»A Iwdla ar-# • 
fr«s«rt:, Mt ar#. B#t e«itia««s ia tfc« &# tat«r-
stitial ®®lls • lia-r« aot ia -fh# «tr«»a i« -rmy 
0<»fa©t. 
im 
fim at k0ttr» ar® syltadritasa. ia shafe, «ai 
«r« % ft %Mm tisia# tk® twii©& slte^ asit, the 
ssffilaif®r«8 ®«r4» &rm «f t*® ktsis th« » 
•SfmffortlBf fo-r%i« ef th.® «»ris# Si#lr 
ar® Im&tM, sMm iiy «ii« a«itr tk« f«ri^ «3fy of 'ttt# ©orA, »«% %©•- th« 
«|«a»%©g«im wr« l«#at#di a««r th® fe&i-«8W«t 
Ih® ©®rdi. n-mm gres^ ng la l«gtit aat «•« *©r« temekad 
tiuia fWvtsttBly. mr'* »@r® ««l3.s pr»»«fc* 
Al ^SO feettf® efottiam# %» iaerew# ia sts»» (f&W» 4)* 
492 k-OTTS- til# ssBlalfw#tts 09i<4s w* .ttuuiivo mith ItaiaA. a.pp«ttr»' 
la,f ia mmj mO, «adb«iiio^  f@r tmm. 8«Kiaif«r'«w» eorii «r« 
fp-QurtBg m% tk# «f«s» #f tl» «tr«« itololi 4* emsiAer&bly r.#4a©#i Ja 
thm eells »«i .ia^ rsMtixg. 
la tfe# 4St-Iifl«r mhry^  tkm awaiatf^ rott.# ©©ri* Imw® toftefflB® sasuisi*®, 
their MMMffe«rs v«rfi».g SO- mi. 40 ®i#r«R8.« (fig. 54).,. Hi® strawi 
la B-M® e&8®« 'lilts htsm. r«4tt®#i tft fetaatity, 1ft® tat«rstiti«l tissa® 
®pf«ar# la «l«il» to tte% for -fc® iSS-fcowr- mbiT'o* fh® e«ll.g 
witliia tt® #«ttl»if<srOTiit ©©.rto tei-r® •* isfiait® surraa^ roat. fh® nmelei 
sf J»e^  th« «t »^ pi»ti.ag «®ll« ®r@ fl»©®d «pi4a«t b®s«-
3KWt M r^m® s@ Htftt t&slr' %mg ®r® ®t ri^ t «i.gl®t t® Imf iiads 
®f tt® #.-«iaif#r««« «ori«# fkerafsr®* «i« litr.g©st aawat sf Im 
th®®® M&4» »f ®®li» is. towRrf tfe® !»•« of the ««r4. S«®- #f th® 
©oris Imir® Mt «t-#«® «•» aet «mtiiia©wi liMT'ett^nat tk® Img^h &t 
tli® eori. 
lOS 
fi^ ie 4» 
ATer«f# , X Widtfe Mmmrmmat &t tli« f @8t»« ©f 
'Wltih Ia©r»it8iiig Ag# 
Siw&'er ®f'  ^  ^ teft' 
i^ yytS hoarg testla 
|m,'| ^ ^ (*•'!' ' 
s m "i»«o 'a£ ,so 2,m % *«o 
s lis " s,0o X ,m 2«so X ,m 
10 MO S.OO X 1.00 X ,80 
« ffi® • s,4e * ia« S..10 * .so 
f tM i»50- X 1«20 f *tO' X *90 
6 307 * 1.2§ S,S0 * 1*10 
6 sm 4,ti X 1,2© f.fo * 1,10 
S Si? s.i® * l.iO *.0^ X 1,20 
® Its «*0§ X l.«3 6.00 X i.ao 
S Alt i»tO X 1..40 .©•SO X l»t© 
S 4S» «.80 X !•«§ 5,fO X l*2S 
» #«i f,ts X l.f§ S.-O0 X l..»0 
i 474 «.10 X l.fS 6.00 X l,2S 
10 4SS S,»« X 1.80 S.IO X 1.50 
100 
fh# mris farm «. dsfialt« aa.i obllfaely tmmr4. the 
r«a«sts. of tfe@ a»8»»fbro«« 
growth of th.# Baaeeria# OrppBt Ummt l»T@6tlgfttlsas of th« r®lfttim of 
th# «i-iooriB@ €rg«tt» to .grewtli h«wm teiMsi m st\i% of this ta tb® ehick 
^mljry®,. lo o®Bpl®t® 4&tii m th# miAmriMm -orgta weights of th® Siagl-a-
©c»b Ihit# l,9^om ©hlek »alirfo« w«r« smtlatel.® in the lit»ratttr#, 
fke ^ata s»r«8fflnt#sl ia tM« lttT«,8tiffttlsa mr®- eoas»rtt@4 witfe fossibl® 
s®x iiff«r®s©w- $M tke w»i^t® ®f th# feyp@]^8t®,. tk© tkj»®,' thjroiis, 
mBTims mA t«8t®« #f *liit« l^^om ®kiek ewhryes 
trm. %mi to MyB <aS iaoafeatim#. 
fha ^ta m th» tody weigbts of feoth tli# sal# aM f«0Jl® ^jryos ar® 
siffl»stri^®i ia tilsl# 5*' fh# fi:§ir«s Ostm tfeat gtmth i« most rmpii' i» both 
mutm li»tw« eleven aad twelve ^ys ©f lagjjbatlott, that th© fa^l® 
mhryos *r« rather ©imsiiBtfiiitli' h@iwt.er thsa th# ml#s. ®t@r® is sil^tly 
.aor« T»ri*Mlity ia th# w®i.;^ts of mai# m^rfm th« in th® w@i^ts of 
th® fw&l.» whryos* 
It i« iiit#r#®tiaf to a#t# ia lftW» 6 that th«ra is * frogr»sslT« ia-
er«&8# i» th© mmn. weights sf th© liypofhys^es &f hsth ««@s prior to sixt'.e«a 
days of iaewhatim, after t.lm® i® a platsaaiag' of th®s® fibres. 
loir»T«r, wh®Q th# m^«s ar® oorr-witM for h#.dy w«ight, thsr® Is a. slow hmt 
pr®-pr#e.si'r» d@or©a.#® la th®se fmmmt&ge fipires fr» tm t© tit«ity-«nB 
days of th® .iscubatim t#rl0d» C?iS»- th«r« Is & differ«6® b#-
tw»#a th© w@i^t» of th« ®^ry«ai«s l^f^phyess ef th« aal© «ai tmmlm 
11© 
tm» i. 
Meaa# mA ft«niir4 #f th# 
BsAf &t l^«k 
'Sw^w ©f 
«D^ I 'ym *1^  (lUrT'!-.  ^m:*l 
' te®a%«t-eA  ^ f #• 
1® 1© %&' s,t« 2.01 a# •IS 
10 1© 11 t^ fi t.?f .if .15 
10 1© It 4.M 4,i2 .6t 
10 m IS •ft •St 
I® 10 U t,SS 1.1S •ft 
1# » If li,,if l.fS 1«SS 
10 If is»ts M.tS %,m 1.81 
10 I© If It.i® l.Sf I.. 14 
10 m If a®»st is,40 l.ffi 
1© 1© m t.41 
10 10 to ii.gt fl,w 2.1« 
m 10 ai SS.fO SS.fS • 4.ii S.fS 
m 
fm» «* 
mmm,: gtmaSari •said Percmtaif# W«i#% 
®f -ff Chick Bmbifij# 
»ab«r ®f 
c« 
.1 fi>oftoysl8 T T<m ai^ s n&m c« irti' b©^ w®£^ t 
d ••"f* f. w 
W 10 10 ..$1 .tf .07 .OS .014 .«4 
10 10 11 »Sf •Sf .05 .014 .011 
10 10 u ,m •50- .10 .If .011 .011 
10 10 u .so .as .Of' •It .014 .015 
10 10 u .to ..Sf .16 .If ,010 .010 
10 10 IS i.oi .S4 .m ..ii .1^  .00? 
10 10 If um i..4a •IS •it .oot .oot 
10 10 If 1.4f 1..4S •at .10 .00? 
10 10 1$ 1,4S 1.44 .IS .OOT ,oos 
10 10 If 1.42 ' 1.42. .12 .11 .00® 
10 10 m 1.41 1*42 ,11 •14 .OOi •004 
iQ m zi urn 1.42 .09 ,m .eo4 
patko • hvpopnysis wciftht 
W et B odv W eight K 100 RAT t o  -Zkxtiys VVE i<iHT WET BODV WRIFTHT (SMS) X LOO 
t-" CO 
Ill 
mbrym. It 1» slt^ tly ta Smmr »f it hmfisr wmXm hyfufhysi*. this sta,t«» 
a®B% la m. th» f:a»t tkfct «fct »© Aartof th.# p#ri^  ar« 
th« hyp&fla^um mt tli# tmmi» «%ry®« fe««rl@r thaa th®s» ©f th« aal# utom 
e9rr«®t5«i fsr %«%• (Fig* 58)* 
lASfelawr (fi) bms prmmtsi imim m tii« p»»tMmts3, grmrtb of tii® Slu^ gl.#-
©mh WMts tmX to ii« f#«ai » a-m 
iiff»reB«« wh«n.- '%im wsi.j^ ts 8sr« s.®iia#% ¥o4y If tli»re i® 
* t% is i» fav^ r ®£ «, fe«avt#.r afel# liyf®physi8« 
If tl# sf ft «^»A i« of it# aetivity, it 
tlk»t %&« • Is a»»% -fwtiT®! «t the el»«® #f 
iBQubfttim mi l«Mt ttt tn «ad «tlwr@s dtt.ys« •§«• 
to AmtmA the g-fca-!®®!* t'b® «,i tJi# iteti^ ty of a. a^a4 ar® 
-asssolattd, iM fr«i-«i-fc«4 fey ^ fate-wii ii%«hAi |Bf)* ®i@s» work«»s fomd 
ttaat iaiaissi * l^ r^^ dpliy &i tii® hyp&^^ sim witli a sif^ flcMjt 
te«:r«w« in. tk# mt tli« giistA us 0»,fttre4 with -tfaat of 
nmrmi^  a*!®#* flii# laereits# im mA^t is froiae«i. ¥y th@ stor»g# of tk# 
g«ia4(9trofie hemca® ta tlie •!»«•# 
Tk0 tbysM sf th® #ii»k .esferyos follows usml ®f dwelop-
mmt ia "fch«r» is. it pr&^^ sslw imermm ia th® waists ©f telfe 
s€««® fre®. t«tt %•& <I®ys of tii,» £»omfe«.%i0s f®rio<i, fhe *««» 
•»s4^ %» ar« ®«asi®%«ttly l«ss for th,# f«ftl«- -m © p^arM witln -tti* }uA» 
aaljrys#, ®M,» is *ls® 'tp«« ©f tli# pere-Stttrng# gl«i<i wei^ ta., (fiibl® ?), 
It is iatwraatittf to aot« that 4s' * ratker sad a«rfc«t a.«» 
•©r#8us-« itt ffe# tby«ie wigfc"te« -©C %©tti «©*## itt feateliiag -t-iwi* (Fig# 66). 
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f. 
Slaiadard Deviations md P#r©«B%af® 
,#f the Thymi of Chlek m r^ym 
^  '  • '  f h y a y *  ^ » J  
mhrym Di^  
'• #'• tosttbated ' 'V' W " ?' ~ 
10 10 10 lat •84 •M »ost ..o*i 
M 10 u !,« 1.60 *m .m •Oil ,0S8 
10 M li 4.tS 4,11 1.40 t*S4- «.©®B .Oil 
10 10 u i.8« S..SS t.41 t,4f •iss. ..no 
10 10 m M^m 12.80 S,IO 1.45 .isi 
1§ 10 IS mm 20.S0 S..44 4*lt •lis ,1SS 
10 10 1« m,m m-m is..«i nm ,iS9 •til 
io 10 If io»oo 4f,20 lS,f? f,m *at» .tS8 
» 10 la it.if Sf.fO lf:.4S lt..Si .2tl •S4? 
10 .' 10 If 8$.S© #0.00 l§,lb 22.1? .•Sii .tS4 
10 10 20 lOt.TO i01#SS M.Of lt,fi .m .•ill 
10 10 fl 104.38 98.28 19.68 23.45 .510 «2tl 
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Menw fotliculftr Diameter Rej io  Thyhoio Wcisht (M&MS) wet booy weight (6ms) X 100 
:rut:i; :i 
1/ 2 m 
" " ^  im-rf.-.. ® 2 * Jtttfefi O 
•j-f-t f- -f-* f - +-4 
M Oi 
llf 
fmhlm S. 
Miwtas#. Standard i^«viatiaas and Pero«itftge W«l^ t 
«f the Thyr#td Glands of Chick iatorj#® 
•r »£ Thyroi4s t»( ps.) T %tm 
a&ys XMtt (a i^ s4. (a pis*) Wet bo^  •m-. 
W V • • ? ¥ •  4 f 
I© 10 10 •Si •SI .Of .014 .Olf 
10 10 11 .la •oi .016 •OlS 
10 10 It •if •if *19 »1S ,01S .016 
It 10 IS 1,12 i.tt US •Sf .oii .Olf 
» 10 u im 1.40 *go 1.01 .OM ,01S 
10 10 IS t.?f 2,fS .11 .Otl .01$ 
I# 10 If ••.Of S,fl .fl 1*» .MS .M4 
10 10 If 4.« €.iS ,.:fi l.tt .022 .02S 
10 10 IS 4,4S s,st .fl *fl ,ott ,OES 
10 10 It saf 6..1S .tf ..tf •tss •02i 
10 10 m f*m f*St l.OO laa •OM .022 
10 10 21. ?,40 1.19 1.28 »« •021 
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Saa (lit) m skowlag 'th®-f@r ptlr ®f thyr&U 
glaatlg jPr« aln« %» -Iwwaty «i iiiy«« toa • d«t#rate«4 tJi« 
p«r paJjf ©f t%rol4 glisais trm. th®' tmtl» t© th« 
•an4 0B#-f«rtij.'4sf of tasttMti®. 
ttmm ti • ffogr^ ssi-r# immmmsm la tli® «®«a 'of th# afe-miiA 
gl«i» f0r »9X0» frm tfe®. t« th« twrn^ -ftrst. ai^ .©f' 
i« A r*'toer' .gpitlttal ta th« p®r«i«t«g#  ^
r«ml® is smm twm tbs •©I.www'ttt' to tlwt «f iamhti^  
tt<m# (fig* Bf):«. It i«' al»# a«t#4 jfr« fitM® f tk&t is aiorkti ^ 
a^rtftbtllty t®«af th.% -Jiir^ sl gl«w4 wslght#, 
JWia m.A Iff) 'Assr*#! ttet ia «i«lt lr«w l#^ era 
ao frmsmeM »m «r* preset 'ta •&.• usiiJita  ^Mrwals. 
i f $ )  wsrklafwltte Siagl»»#fl«te Wkit® »fe«.«rr«ai 
•that tli« gl«i» <»• s«®!to*t Twlnfel# -ia wlglit tet sfcs* ao eex 
•ilff»«©«•• Br«a«iaa (W) .f««4 to lhit» Lm^mm ehi.#» frew *b® fifth 
to t^ - day after hfct«U»g that tte# mirmA glaais- wr# ®f * mi-
imrm. prsftrtlw throm s^at tk® ia r^ lati-r# -Bla# 
at th« tkiftl®  ^i«y.- It^ twp fTft) #«s 4.iff«r«:©# 
la »i'M «f the «4r-«a«ls 'irf f«rl.» • 
gffla iMi) pr«««ttt#i i«ta f»r tto# mi,^ t fsr fidr «f itir«ail gl«a<i» 
frm til® aitt« i»d ett»»toilf tlir-©si,^  th* twtttt-®lk mt iAmkhmtim., &m 
aJa# ••i«rt©Mlasi. tfe» i^asifbrla* eoatwat f®r gr«w ®f gltasA ti®»tt«, mvi 
t^ tal #«ttt«it f®r fair- «f adrmml flwi4#» fh« #fia«fferi»« 
eimt«Bt ©f th# flfiwis la «a4 r«lfttlir# aowwitB, If 
P«-r.« • GlWUD WtlGHT ^W6MS) 
RATI B«Dy V /^EiGWT (SMS) 
n AdBEWAL VVeigHT CmQMS) w ia/» 
• Wrr Booy Wt.cwr 
I 
CO 
ISO 
falbl# f. 
• Staadard D«rvi&tioais m4. Pero^ ntag# 
«f Adren&l Glands «f (Siiofc B r^y®s 
^taaber of Y 
«®sbryos Days ^ (sa Tr Iwt' { 
4 ? iaoubatfd •"f"' # ? 
W io 10 ,iS# .to .#,28 .11 
It 10 tt 1.10 1.30 •4,S ...» •.•041, ..04? 
10 m It 1-SI I.S4 m m ',OSS 
w m IS . 2.05 1*10 *m •ff 
10 m 2.14 2.44 m .41 • «0M .ote 
10 IQ IB S..f4, m. ,fl .02? .018 
10 10 If .ss ..»s .028 .051 
10 10 1? 4,iS •.,i«0S .ss * * A •Otf .C^ 5 
to 10 W SaIS- B.48 »n ,Qm •OES 
10 » w 6.64 6»€8 1.15 1.16 >®ts #024 
10 10 m f444^  f*fi 4Si •024 •Oft 
10 1© 21 7.»§ 8.06 1,11 1,82 ,02S ..024 
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' ' m t s  : » j  
H  i  i  I  i i  j I  
f :  4  i  j  i  1 1  •  j  
r i  i  { 1 1 1 m i  
f  f '  s  i  r  i  
I  ^ 12 3 n  ^i 
Iff 
10. 
Oevi&tian® «•# f^ emtag# W#4^ t of 
llgit »a l^ft OvarittB #f 6M«i: Ssltry#® 
 ^C* pis.) 
§*«arl#s C«SM Y ion 
VWA'^ T #Jt &kys Um& i W»i w»£| i 4i». aww tpi8.; 
8 la©afc«t®i li#% toft L«f* 
10 10 •If .72 .OS •If »01S «0i6 
10 11 ,2S »t2. .10 .010 
10 m ,.|S I.OE ,09 •4® ,.oos .:04S 
1© 1$ •ss I,iS •It .ft .0^  
10 M .31 s..»s ^ts .ts .041 
w IS ,§f 4.60 •SI •:tf .004 •est 
'm 18 .. ,is 8..iS m i»ts .OM 
m 1? ..ft f3i: u i.M •.OOi *Otf 
10 li ,.fS t^oi *S2 •M .004 
10 IS .75 f.is .tt 1,06 •OSS 
10 to • SS %m I.IS .OIS 
It. ,, SI ,, *iS . •,.!© ..IS ••§? . •»! . *0S4 
ISS 
fable 11. 
itaa^ d ftrriatioas, aat F«r©mt».g» 
»f tht» f»stas of Chiol i^ ry#8 
ioi^ ar '<j^ ' "Says '' ' M -i^ v^  
«a.ry«  ^ ».t body TlAt  ^
10 m •SS ••li *ots 
10 XI. •m .17 •016 
1® u m at •017 
I® IS :^SS •Olf 
w 14 1.8S .017 
10 IS §•«© l.St .OS® 
m If S,it- •^ 4 
10 If «.1S 1..4f .OM 
I© li S.S5 l,il. •OSl 
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tk® mi. fmrtawtfci -d#!-, «ad largest •ttw 
.six%a«th -sttd Hl»«t#®iatlt i«y ef laowtatldB. (¥t$, S§)» Fraa tli# sw«i-
d«.y tmtll hftteitBf tk«r# is a gjt^ dml i®«r«*»e ia tk®. f«r®iift1*g# 
mml0M ot tfe« la th« -fe^ stjts «•« -rmriaH# fe«twem in­
dividuals ©f tfa® mm9 tha« ftviag Iwrg® e©0fftei«,t». «f •ariabilll^ . 
Br«a«EHW (li) e%%aisM data t# th»t a dstfiai-fc® iaopeays# to gise 
take« pl»o# itt tfc« .fp« tkm flf%k ®t fostimtitl 
life, at lAiish ti«» rwtth tlstir a^stoitw® si8« la rslafeioa t@. ¥©i|' 
Ijitiaw -(fS) As«r»«i ttat th* set® wry r^arlalilf! is. 
aAult I^ ||i©r» i&itkwft,. 
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emits© they 4© aot fttiar# th* fiotar® at 20f Itoups 
®f la«ttls®.tioa i# giwwiiftt aivia««i »ip^  tto» Itl liettr «fe*7o# Sai that mmxm» 
l&tlmM of b*»«ffc4Xi© &m •*!«% ia tk# ®yt©fl.ft)« m the proxiMil 
•gaarfao® of tli,# att«l«i »f tfe©s;« •e*lla a©sr th® r««i4ttal. lo ehamg# 
«m fe» so«i ia tk« «a#l»®l.i» Sittat (111) tadi©.a.t®d -ttiat tMs iiitr&««ll«lar 
^wiofhilio eoll«iA is Mmm ml^ wt tb® «iga«i. of isfr®l©pa«ttt, Obs#rra-
ti«» m th© 2JI mA 2ii k/em' mAvym i»iio»t® thitt th« bftsofMlie iif* 
f®r«ttti«ti«o h«# fr9p*#«sM fartb#r f«rifh©ria.ly, %«t tii*t aost of the  ^
f#riitieral perbiffla #f tk® gl«a4 is still • ffl»iiff»riBstia.t«d. 
At .24© kewr.s of n mamA «ti^  ia tfe# diff»r«Qtiitti<m &t 
©«ll tyf©s ©'eettr-e# of tk# a^sofhilie «#ll8 ia tk® mt-erier l®fe« nm 
f©8s®88 a«i<lofhili® .graawtles ia th»ir oyt#fl»iS»* -Jh® a««l.#i -©f th«s« e«ll8 
.aur# ©aatrally l©c*t#4# fkis i« ia ;ap'«a»flBt with tiie.- fia».t«rvatiottS ©f lalm 
(111), lahji <ils® f#wB4 tkftt th# -miMmfkila .apf#ar first ia. th® ant«riia' 
tif ef %hm #®fh«lie (iB*t®ri#*')  ^ AliiMw# th» iiffsrmtifttimg fteiio-
i^ls mm mntimM to tli® lett^ io-r !«%% tMa sta^  d#e8 act skm th-ot 
first is tfc» imtwrior tif.. 
fw® %f,@» #f Msa^ ttli^  ®«li« «•.» fr«»«t ia tfe« far# .^astolaris ®f 
•tk# S40 iisar «bify®, •&« «s» %p# tito-s ». •ery dark b.asopMl.io stfi..iaiag, 
.md tli» ©tti«r tak«,i & rmj lig^  feiiii«]^ .li® -stiAaiiig# fh« tm 4ark stadto-
Img @#lls mrm tte-w^^ t tetit %at iti &r« l9@ftt«d 
mt th® f#riph0py .«f Hi® gl.«d» th#»s €&rk stidaiag e®Ils ar» r#gwri®d &s 
th« f«t«f® fefts#fh,il». 
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IS? 
flT# aatf tai tlofrm iays, m»i, iw Clit.) lij© r»f®rt9<l 
•isiM® lit tfji 
lBtriw8«ll»lw «fera«a^ 0fei«. aff«iars at MO fewirs (Fj.g» IS, IB) 
and first priM&j felliel# at ttO hmm* M tht« ti»« away of tli# 
«#11« -©.wtata elurwwfliebl® IrsdBMf |lf) ©ksftrwd ©©lisid f«r 
th# first at #61'% «A lollicitlftr foimMe® itt IMrtowwi S*y*m 
®ii« efc8®rr&ti:« lAtfe tM*% #f Y«sliik«i» nto» 
mt elmm .«a4 «a#«-iiAlf lo^ s# (ft) f«mii€ eter-iMi^ Mli© ia 
th»- miiry®., If f^i«R tk&t tk® 
•aatiT# prtaslfl# «f -to# i^ r®i€- i« ia %h® tk:^ ®ii at t«tt dmys, 
tei ttor<iMift#r ia«r«s*0# im r«lii,tiv» «4 -awwaats^ , 
 ^ fk® first ©#-J,l#i4 ««r®t®A. i# «lsraM^©M« -ia wi^ «» (Fig. li)« 
fliis- mp-ms with tfc» e«a«iwl:eim ®f lr*iii8^  {IS)# Imhlhmm 
lapkitts (it), « tk# ©eBtrwy, ttiat- ratt.«r^  tliaa- ehri*©-
e®ll#ii i» fSjrst Alt i»r«®tigat#r« tlmt. the 0-®ll©ii 
i« first fhm «»a.l«i€ ia •^ « fellicia# of tk# 
ti4-feowr- tiifr#id hm a stmla. stoawfhili®, bmt 4©es a«t 
%m&m i»fi»it#ly'«kr.(»(»]^ -lie mtil tSS kgmr*,. {Fig* .1S)» (If) 
immA tkat tk« colloi# of tl»« thyroid &i m^&T9-4s,y 'ekiek, irtiiek hsA 
fr»9*i«»»l|r hmm. «kr«#k«>¥i«j 1« 
fk» ^Smmy fe4ii®ttl«r emttlms «r# f«mM ky s®©r«iti«» asi ©q*!#*--
®«s®« #f tk# ©kr«Bt0fli#ki« ##li©id l^iek 'bMi its erigto namt- tk® »©l«»s 
©f f®lli®«aflr ##ll» m. tk» «ld# tt«ft t® th® ftttar# 3.w»«a «f tke- fo-lli-
«l@. Srflwtti @f tk© f«lli«l«s is ky & fasiai ®f tk® foilicmi^ iir 
im 
•fitiislim iBlth ««lls iAt«k latr« »0t y«t ^^ g«als«A tot® f ©lliemlir f«ra^ * 
tios. m e-all i« f«»4 la * atRt® ©f 
this imj m&mmt fw »«• «f th# p-^ ofirtb. (IS) 
ia ef tk® tl»t hKtmm Imgm hy froliferittlaa &t f®lli« 
mlar «®lls mi aiiitistt' %@ th® #tor«i #«»ll»i4. Pai*tii«r^  Brat-
• wiy fowsd i^at fr«srtii foHiel«s by ©f f®lliel««, «sa4 mltiflisii.-
tl«« ^  %0to8s fi*e» mly i» T-try rmrm ingigemmm' tmhSMwem (174) 
foaaA -feat iBterfollieular spltheli*! .e«ll.8 iorm mm folli®les. 
««li» is tte vmm folliola tTOr### ©itksr, «haraw9pii©lti« ®r 
'«#llst4 At th# fM« &b«erT«%l<« «ft» flr«t aad® mt 
'tis h»Brs». ImiiBip (15) ;ii«4» * siailar ahtrntrtAim* Wo '*«ro f«iia€ 
%« ©@at«itt fcett »il«44 at Ito# »«# tIa® m 
wa# ao%«t % B»»tei»s |S2). 
' 'W&m «l»'o»&fii©Mo t» fptsmt ,la » f-©lliftl,# ifcl©h 
«hr«»]^ il.iie «eU#i4* -to #©H.ie»lar' giws lit# i»p»ie«8lfflEii the.%. 
fstmelm ar» fy»si«%» .(Ftg*. 2i|* %k« esn-eitlled -meaolw: whiek 
har® T3#« i«s©rife»i ta -ttt© -©f faarl©tt» aalastls «r® fretomfely ehr«o-
Mmnxmm tii# laerwuiM. ##er«ti« of ®f efcurm®-
ftoMe e®lJL#i€ to 'tfe# lirt» It- is th&t th» faa«-
ti®a af tM.« wlloii is t® lii# »r® (^ ««flitlie 
•fit® Ity wMA. tit® tmtli.m.tmt rsme^  th© ©Iremlattwry 
«y»*«a is ««tr©v«ri»i«4,»  ^ WmpsiM lit) A«ieribM tettolt# .«ia^ »,. 
lilc# #f«TOimg» IsMtog tvm tt# Ifflda* ©f' follielss- t» tfee wrreoaitag 
im 
imidi m #f«nii&g it tm&ti&ml d«r« 
:big wth fw®ti0EMa ©yei# ©f » mad tii«r»fey fttraitiiM a i^-l* ly 
i^ieh tlMi ©dll6i4 tmmhma tk« oir®«l«,t®iy n^itui# ®i# siriiea©# pr»»«at«a 
iaTftstlgft-lim tliifini i^«te ©fMiap »?• not ttm 
(fig, il). ffm e«r«fttl «3iaKiiil^tiaa it eaa t>« §9m ttiif 
^wt ©•Hi fili<  ^Hi-Hi oall.«i4. $wtSm« "Wb# e#U a««r©«t th# Imm 
of tkto follioio i« sot iatiMit  ^ mi4 -tilko 94^1 is mot i©|^ «rfttiii.g| tho melons 
nflNiArs ttofiwl «s e«i«rti isit&. tit^ sr fel.lloiilsir' siasloi* As & rosult* ml» 
loid sosMi to fissk thrott  ^tbo ®ytfitlsi«B to %h» Mso of tlio ©all liiielt asm-
slly itrAtrs » imsealsr •nqpiief*. .^ o mfffitria®© apr is ^a.t of ©i^ioid ftas- , 
iag  ^airsetlf irm tls.© folM®!.©-1© a mmmUm aprnm, 5fe«p« is, 
hmmwg * iNisMiBt mmkrwm: lihiei i^imnts %be fssst  ^of ©olloii 
iir«etly iato th© •ssttlw s|»t<iii, & a© ©sso '^4 ©©lloid stp©sa twmm tfe© 
©<^1 ittt© s f*s0ttliijp sfse©. fh»r©f®r©, it is 'hmllm'H ttest th© ©otiv© 
p'iaoifle of th© -^yrotii flAliel© r©©i>li«8 the ©irottlstoiy systsu ]^^ieo-
©h«ffiiaal. fr@©«sst8 th© liasiuiiat ifei«  ^is foxm©i trm tiui 
©niothtflisl liaiag of th© Yms©^!!!!  ^ 8f&©»s« 
IKtos folliottlar ©fitto©!!©! h©igfeit m>» tmM to wy ©aly sli^tly iar-
iag th© ^©f^epierat*!' stui^s @f  ^ohiolc.. fh© folli@itl«r 4ia»»t©r8 shew 
sooMi si|paifie«at irsriiA>ili%# mmdrnm iianstsr Attsiiif  ^t^teuring ©nltryimie 
(i©ff©lopi«at, for s sia^ © foJliol©,. iwmi S® «i@roas« fhwro is » j^ Off^ ssi-r© 
iaor«M© ia th© n»wi. foUiotiltt' 4im«t©r froK If! hotirs to hstohiag* (Hgs# 
IS, 18, if^ il, 12, as). 
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fottrtb Tt*«ir«l p«iA«s c(u"ri»i f®«t«rterly .is th® adgmtory proems®, 
s»4 latir la, 
«4 rnmdmM (f®), «*plikia-«^  ptmsmm «f t^ ie g«i pr»-
tisstiw in tk# ««# orgaa fey tlx# fit»t slac# •»,•« mlttao-
brmeiiial "bodies r«#r«««ife' rmumtn «f rttdtowit«ry fli«pyag««l pm^lies., a. 
©i0Bipl«i« «*parit%laft #f tk« -ifeiBl®, mi paf»«^©lA «al*g»#. m a©»al-
If oesttTS in -fefc.# -ifelri f«wr%lt pA*® ©f at •&rlt®r #f 
h*e •»»% ooemirad.# 
•ft® p«r«ttyr®M in th« teiy wmli 
sew® tl«,t A tm e«llB frm iai» faratJ^ yreid mrw- eftrrl®# i«t wt'&i 
th« fcwrtt visewral fiwiefe- whm it e«f«r*t»4 fr«» tto .pweysm. ftet is, «s 
tb» tlsyr«id «si fftrRtkyroti mlftggit trm th# a tm emlls 
frm. Hi# pitt'm'Wjyrtli aalftft rwaaln to ««ata«t »ith. tk« iriseeral 
this |H»ek i«»t m% 1«»» -esnaastl^  with tk® i^ h^ rysa «atil, 
IS4 li«rs @f la®alwrtl«a.« fh»- lat-p-eli mi !«»• ©iMa«®tt€« with 
•tefea -^a t^ym m mtlf m t« li«Hr«* 
Tbm firat a®ti©fi»bl» ehmgii ttt th® mils ot pn^ ftthyroids, m 
ts « -i««rs«st M att©l,««r ehr««tJ& «<! «i iaer^ « ta 
©yt»p|.a«-» fMs ©hmg® «»®wr« «t ISO 'hiBar®,, »a«i is followed mt t?f 
liettTS Ijy «a stittaiag r«*eti-M ®f ll«»4 •»s»#ls 
ftr«t iJiTatf# tk# a^a-toitr «• Iff Afe. •ttie sws tl®« 
®hr®»a%iii mMmriml in t3h». •#•11 amolsi t# im&rms-m m.d th# ©yt#-
flaaa mitm 
4t 400 kwrs th» erti tyf«8 lisick vm smm. %# a.l«tlAr 
t# th,##® ia®«-ertt«# a^ wat.«# first typ® is te^ wa ia wwals m& th.« 
«!©«*• ekief ©#11, tit* m «. amll d«*k' «ht«f «ell (P«%«rs«a, 1QZ$ 
^®#%g'fsia. Ml St)»i «ad 'th® t&ir-i ^ yf% *® m s^ypfeili® 
««11 CW#l8h, ISSjj,^  
ft# «l«tr «r ©hitf «#lls fmy in tfcrwa^ icmt ttai is^ wbittim 
f«rioi, aa.«4 «t- tias w# soatterti !&• • 
saail' dark, eMmf l8 th® pp«i®#i»8mt &&%% •fcyp*# la 
be-fawwtli# el««r' «kl®f asii tli« ©asjpMl eii^ l mfptstr# 
l»t» ia eMtey«i@ lif«^ ' mA i«. f#imi siagly »r ia gr«fa,- wilii larg«st 
o«sfiB:#4 %0 %k« f«rlfli»ry mt <to.« 
Aft«r lt§ hear® mi iaettlb«li«B. it is f©#»ifcl# t© 0tes«rr« -tti# 4©tttol.« 
mi.0M ®f tli.®' (fig* 2S)* -©i# l»rfi f#-rti» ©r tH, is 
ifWrivM fr«* iii# trntrA' »4 iwll ®f %&« .*i8e«r«l -pmnh.* 
fM® @%gi^ *Rti« is a#t .itt wltb that ©f f«r4«it (154) «ad 'lA-lli®  ^
(ffI 1^  f ia4 ti*t t^ p«s III i# iwivii fy« ttt# mH »f th« :iatt#r'-
ittediat# pwrt @f tblri •i««#rii. fm h^* ® m^k» If, a «i3,l@r .f©rti« 
thtt IfeyM# III is i@ri*«i- fr«» tfc» iwll th# pwrt 
©f tke fair^  Yise#r«l fsttsh, wwtaftll.y fm»«s lA-tt thpws UJ,. , Biis 
©b#«rmti« ift® hmm Mii* -frwriL^ owialy  ^?#*•#« (1® )^ Wlliw (ft). 
Tkm titiri ttd ftttrffe iri#©:#r«l. th»ir &mumtlma -with 
t!i«- p^ aaioMc fegr 1S4 h»r« mt instib«%i«i.. f^ rim (184) .©¥8#rr«i "tlmls th» 
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foartk ©left m« a«f»r*t@A fr«a ttie flharyn* at 184 'hmrs #f iacuMtioa. 
4t ISS Motirs l«rf@ l:^^©eft«» ar® «©#.tt»rM li«r« sued tii-«r» Itxroui^iottt 
the &mm&hy»» aM #sf»elally mroaaai tk# •r«gs«ls th« n.mk,. ani 
ttpf«r tkoriwi# rvgiws.^ (?lg» M), Af%«r If? hsmrM: «b l«r|^ 
tymphmyt® sigp-wt#®- into tl» ferifh«y «f th@ ti^ t© tisw® fr« 
tlt« s-^ raraadiBf 
Ipr«galar l«te^#s f».fm ta ttt# tfe^wiia as e, r«#alt of growth of tfe»' ®fl-
thsll&l oells, if%g* -tf), .Cfflim«et-iTr« titism# iap-asth tr<m the -primitive 
©«^aal«i, ®0a,fl»d with pr^owth ««wi 4a«r«««« ia «f th» «ftth®li».l ©«lls, 
frsAiWi tbt- prtaary lobitlw* fh# ia.p'ew^tt «f ©Ma-weti-r# tissm# trm tli« 
«»fs-ttl.e mark tli« %«gl«al»g of th® thymi# ®tr^»t, 'fJi# l®bal#s «r# widaly 
•ftpmratM ta ©arly vmhrfm%.& llf® tey -arreaagad e«llala.r' #0Bii®etivs 
tl»,sa®. As tk© rat# i&f p^ewth. ©f iaer«itg@s, the l#bal®g' "bmcmm 
Ittttaatsly «s»®©tat«d «ni #«s^r««« th« tisaa# str<»a iato ttiB 
s»pta Imt® ia eatorjetti© Itf®, th« lBt#rl#l>ml*r »#ft«, m & ml«, €0 aot 
pa».®triit« th« parm k^fa* »»«ft f®r tMm #%r«ai® «e®<»^ ayl3ag MoM t®ss@1s*. 
Ml r@ss#l# 'tr® ia str»a« MsEay ©«llml-ar «l«£«its ar® 
iiiwftyB pr®s«t la gr«6t«r ©r l®s« tMs strs®** 'the 
®f l©tel®s- b»fias «ft®r tlS 'hmr^ #f iaeaMtim at th® •e©fli«tlio m& of ifc® 
thysaas.. It is w&t tatll ftft®r tt$ hoiirs that tk® thfinie 1©Ijw,1®s fom la 
th® aai tfeftr«©4® r#giati'S« AM tkis f«ri'«4 tli-er® ar® a# bl®o4 
ia th® tl^p*®... &«l.l thpal© c«ll8 «yr® •feefimteg to afp««r ia th@ 
m®s®s.®hpB@ sarrwadisf. 'fcii® t&jwlo «!&§«• 
Aftsr tSt hmirs litrg® «ad sm«ll Iy»fbo©y%»i &rm r«th»r fr«Tsl«t 
in tk® thysl© pri»or4iwa» rmsmlo. m-0 la •&©• laterlobular 
bat d© aot .ifcff*ar ia tke tfeyttlc ti«sa». Mmy ®it#tie fipiros w# 
prassat affl«g tli« larg* Ips^ toeyt## aad ©oittelisl aael#l» It tlits tiB® 
tfe® Imrgmii »aab«r of lyi*pli©eft-»8' •«•<& trnmi la th® latsrlobalai- s@pt»,. It 
is camlu^mi. trm this tfe® wMeli ar@ protest la sar-
rotia^ lag mam^hfrn «f tfe# lat® •&« ttjalc tissa© mlmig Idi# 
iat«rl«^ mla^  •efts. Sia«« '.fear# m* no trttalti«ftl term "Kb# @fi-
thellitl s«lls asd l|»pfe©cyt»», Md sla®# tsleod wmamls mr-m a.b»mt -ia tto« 
tkyale aalag®  ^ it Is #«©la€#€ tfciftt first sottre# of lymfli©oyt®« ia th® 
%kyws.B is A r«s«lt #f t&»ir fre® tii« stMrrswsdiag mes^ ehjm®. 
' fh« smll ljafli«ieytiw'«ria« fr« tli®' •©•llttlar €1*1®!«i &t th® l»g© 
lfaffeoeyt«a« this faet i». bssM m 14i« fkm9 -ar» no l^ood 
•r®as«ls frmmt ia tk# tb^ io fetrmAyma, »t tM s^ f«»t0i| tF«Bgiti«a«l 0#H 
forms ®#Us .«a,<l tli« lyapSictcyte 
##ri»# 6«M«l»ts lfla*g», lB-fc@iwi94i.fet@ asi ssmll. stmgasi alt®a»s 
ar# fr«sai3t wsmg tht»s« 
B&bmm 2-60 aa4 2tS h«ar®- th-®r« i« * ffiwk#d d;aer#aa® ta fit® B«b«r of 
.lyapto©yt-«s la th« -tatiwas-* ittrtaf. thli tla»#' lis«w-®r, sm«11 feleod vsesttls 
fcpfear la tfe@ thpii® pB*moliy» -md m #flth«li»l ayasytim forma th» 
fmrifk-my af ttie llsu iariaf this p-»ri0<l «toi?yos w#r9 oi>s«nr®i ia 
i^eh t&@ tt|«i,© tis-sa» grow f©e't«ri«rl|r tb« Jwgsilar- tsIh aad 
thyroid, t«mla«tiag ia the sp»e-® ¥@tw»sa tfe# fost«rlor fol« of th® thyroid 
md %hm psratliyrsM gl®n€«* Hals ib«« hmm prmlomlf ©b«#rr-#4 ia adult 
ehlekaaas by §rmmm9&-& sai llytti (4t)# 
Mftm its h#ttrs licrg# aaafe-srs mt tfee lyBfhosyt* swies ar# agaia 
pr«s<».t in tk® f&rtiealarl3r iirsuad -r^ ssela withia th® pRF'«Ei©lif» 
asswr tk» p«rii^ ry, »t ta th# tetsrlefcttliw* -© a^a^ MT# tl»stt#* p«rl-
fkery l« rstk«.r ompiat m witti th# e«trtil p@rtl«a tfc® 
lol>ul»s-, lAieh w* «9ai®»#4 prixA-rilf m£ arirmg»4 »plth®Hftl .6#lls# 
fhis Is f 'iiy « t»er«M#. ©f sMtll t^ als f@-rifh«ry« 
Aft#r SIS heurs »®ll-devel®jp®i ©orticsi «d *€»«« mm iis* 
tiapii«hi«lj]L»j, (Fig- 2f)» it im mt aatli «ft«r tit %tot a., dis­
tinct «id e-f tli» t»» mums am. fe# B«td®. SI, 31),. 
fim. (1^2) 1«® »ie * siailar ©bser«tl«t, 
ffe« from th#- sya^ iw ©f th® tbjmi® 
friaeriim. lfe» «r r»ti«ttlii,r #»Ii# «r« elaairly i«i««trabl« 
is tk® mrtm «% MS h®ttrs« f«ry fm l;paitoe»yfc#s ar« ia tb» M«dal» 
lary s«* Isstli ttt» fortes: «i aiitell®. hm.mm d«flait®» of 
•Ik# is gr»iaid« fri'or t®- tS? 'toara 'th® S-Stoeytl*! art­
work la -itad e#rtsx is -ssoars®. Ift^ r th# o#rtle«l aeAillttiT 
a«@s hmm»' dsf'iait#, %lt» ®»«trs® #ya©fttal mtmxk «f pr®viowB stiigss 
h^mgrn gr&ia*lly t« • fla® 
Aft«r Sit k©ar«- a tm mt %li# ««lls »« ^ r^ issd iat# ©fewps 
of two kttr# «tr«®«ly large awftitt. p-eafs ef 
e«H# »ark th« l^ a^aalttg -of tk« E*»s»ll*-g fh«s« 
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wry ta »lm mi •ms&m m «storymi®. fr#®p#s.««s tmmri. 
iag. It 4S© iiwars tl^ e WmtmXt*B ©©rpis-elas fc«p» 
to#tw#@a :$0 «id 40 al@r»®« (fif# Si}* 
As 'thm »«d«lls hmmm^  *«ll-ispr»l#f«i %!• wmhmr of ly^ teeyt#® nAtMa 
•teis ««Q« 1« Iwa* C?i.S-« S2).. mrnmrnr, .«ll ttpfr« «l»« »f lymphoeytiNi' ar« 
ia th® m«4all« thriw^ i«% tt» i»r«l#pR«t. fh« dtsapf«»r-
mm of .fr». iii® msittllft, a# -t-iiwlftpftteit fr«gr«s#«8 I>« 
attri%«t»4 t» «m® ©f th* tmllmiMg emiitieMt ls®pkio«^ #s- mif' -atgrat# 
trm tli« Bsrttil* tttte tfc# mrkm* , Bi# la®i*«»s» ta -rttlM# af 
iby tfc« ta©.r®«s# la my sp'^ wtd th® 3.yB^ io©yt«s sf 
th© aiwtellA ®*«ir * JLargir mm^  fiwa, .b© * ««a.tt«plmg, hut a© 
4mrmm la •»-« «f fhm %Mri intwfr«%a.ti« Is aad® « 
tl» toa,8ls «f tb« M©## to th# ffc« «rt«ri®s sr® ti#trlfe«t®4 
ia th# sMsrtiaikl »»« of tli# tiir«^  th# #®rtl«al str«®«.. l®r» th» 
wt«fi.®« %r®«k ai> lata a. e«pill.aiy a»fewwk "Alek e»r«(rg»« tawMfd vwicms 
rmmlB #f tfe« Oa. t&» btjtis «f toi# •m«®al«r mfmgmmt it my %• 
f®ssiM# f®r tb« I^ t^o«yts» t© trm. tt» mv%mR t@ irt.«r0 
th#y e»t®r tk« -vmrnm mi. &m ^©wnrlad tot# th« gmern.! oirsmla,--
tim, 
Ift«r' 4W few-i frit# «rythr#@yt®« aM «s»ta9^ 1©® »« fr«W'«it ia rather 
Ifcrg© It is aot 'aDBtll Xate emhryml& lif# tln&t %ii« soslmofitilfis 
3Mty te« & ©®rr#S.«ttim %»%*««• %hm -prmsmm Qt frm 
«ryttir<jeyt»i aad liac# umwt mmr alm»» ©©siaofMl# 
ill i«r« ««r# mwa«r©«# M tli» ©©anw^ tltf® tlssii® •«? t&» ittt®r» 
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frm % f<»r»«4«y ••tory®.,, imym. hmt&rm^  th9 a@&mim'y 
n&r-m trmaka h»gin f «r*#' frm tl# #tes«rm-%i«af s»4« lii th^ i# th# 
mm a«t iifttafai«fcaibl« mtil l-IBI hottr®, fker^ t&rm, 
it ®a,y %® iMfsaaet tkrt th» &@llm mm trmatmrnM iat® ©hroEMtffl® 
tl#stte. WiHi«r, 'hiwwvftr, folats mt tkat *««©m46a*y symfsk^ etie e«ll« 
aiy eoatrttttt# iniir«0tly t® tli«- @f tii» ® l^.Iary eorim* Poll 
(lOi) that «»H® ;frria«ry a|mfatb«tl© syst«. -mtm r®spmsiM« 
for tiw»nratl« to thm *ir«giaa. fl«ls# (48) »«sl«ai®r#d tfeas# 
0«ll:s ©s»<»tial for m®rT» i«fply «a€ t^ r th«- fr#dastt<m ©f eliramffia tissus. 
!;&• #»«* ort^ a ®f th® »«lls ts still watossm* 
la fprliwie©. Wtm g»gll.«i# mA B«t»gwfll©al© siella um^r h# 
tr«a«fo»«i iato .©luraiMitflla ««H«, If' %k«- gm i^mie ©slls ar® tk® s®!© 
soare# «jf ©iirsaatffla e«ll« tk«» f@rii^  %k« a»-.p®.gliml« s«ll® so-rrs &3 
fiapf^ rttmg «»11»», fwrhaps  ^ i« c^mpmmA ©f ®»lls wM©k 
hiw mrrmm mid. ar» ®««-«»ti«l ia tli® pri9dtt<jtlai of 
oBii. sells wlii®k mr-ft aot-. Ik tMs ««*# it my be pl«*alfel# ^  mm&m tliitt 
ths g8Bigli«ie ««lls rSji# t# -fti#- aalls -sfciek fretoee «fi« 
a«fhriaft,^  itell# th® ®®Hs frtAne# e^wtffla tls'WW-
is sot s#®r«t«ry ia wa.t«r#« l®K#r#rj^  i». %hls ©©smwtiaB -tm tff®s ©f 
wkrowsffis ©nils ©« a»fe 4istiap*i»fc«i4» farthwrnor# Saa (148) 1ms feand 
tlistfe:, nt AreaiMiffltt tissa© ts iiw 'th# «flit»fkria« ocnt«w,% 
«f -tti# flaais ia«re&»#s* 
fls# -tim® «f f«a#-|rit%i€tt df tk® sfsfa-tti«ti« «#ll» tots th« &4r-«aMtl 
gleuais Tarlfts ao.«©rdJtof t® lsy»»,tigAt!sr» Wusmti i4M) f®aai S5«pittli«tie 
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th# rl^ t %» (IMt), th« ©piaiea thafe tk» 
itttrtbatiisa. of Ifco in. fmm <a£ th# left • sii# «iy «eeQ«at 
t&T tli». f&et that th#- -^ b&i of tkat .iii* Is, fr« Iti first tli® 
*or« af«tri%tt%i« #f getm-eells 'b«tot«®n tfe® two 
gaaWEs l.» rsetti»r d#fiait» fr«o*f tMt th#y »igpa.t» and ar® aot Mstrlbatei 
1>y ti..»8a« 4i«fl..ae«w9at »« Vm. l@r«tt%.@r-f*6o««lsr (lit) ftd-rd®a.t®€. 
% ItO fcoar* th®r# Is a iiffertoc® in -tta thicta#s.s ©f 
•to# gsraliml ®flthell«® %«%*#«» th® l-«^ t rl^ t gfflaa.d, (Fig.»- 40)» 
g®rmia»l eowriag tk@ l«ft goaaJ. is &ffr«i««t«ly tide® m thiek 
« that ,#f tk«. rt^ t.. there mmm to fc# 41ri»«t fr0f#rti«B. t&« 
n*ak®r ^ pr«s«^  ia g«»i mM tt# tiiieka#s# #f th« 
g@i«ia«l »fl.iai»iiwi» Ifci® e^ s#rrati« leads .stiffart t® iwlft.*8 st»t«®»at 
Amm, T«l«t4w t« tfa# ta mim %hm two f«ada, M ttiis 
•eonaestlia it i# .sO.®© iat«r««tla.g t« met®' tkat atrmm ®f th# left. g<»»a 
I®. -approxS*t#ly "twi:®® fts thl«^  m that, ®f ri^ t. 
Oe©.asi«a*lly, «t th© ^ lit«k©ttr feri@d,, « aatf^ aw o#rd is femd t© «xt«id. 
.©Mif^ ely tiward. th.# m#4i«S. sttrfite# -ctf tfa# »»s«®ptoro«». this ©®rd ©f uro­
genital 'Bwise is .^iirsetsrized % % ccmd®as»tlm of ffl»gsra«feymal tis«m»» 
Aeo#rdiag to ?irk«fc ^Si) tli#r» &r« »ixb9m of tli»s« ®ord« aai tles^  td.g«tlier 
wltk tt«stt« i®d»r th# .g»ralft,»l' #fith«ltm, aalEt af th,® wrofsaitai 
©-«s«etlms » "©rgWQ of .*lhalko«fi.®8"' m desorlte^ d byS*laB®it (128). 
filer# mm •'iltfmmmB of ©fioiaft witk r»g«rl. to origin of thoa# oords 
.of «rof«ilt&l mkim* fh® fiaiiags is this iwro.8tig«itio®. *gp»® *4th thos«.-
1S8 
of rirk#% (is), «ai Ssflft ifc# stutM tlmt mrls# fr* 
lowsYsr, iidmmt (IMB) ttet ta ttaes® ©«rds arts# fi*« 
th® «plth-#liwi ©f 'iwom-'a ©i®>.sal.#» iH«o wca^ iag ^ tJi d®-
s«rffeei i^ Loa ftf tbrim  ^ #f th@ g«»toftl 
fT'm itibmm Qhs-wmiimn It is aot-«4 tliat Idie- «»l.ls aAiag ap th# o^ ris 
of «r®f«i.tid iBit» !»•» Ell th® elnir»et^ isties ®f *«8«aehj»al ©ells, natf 
that tfe»y wltfe ®^®r *®8«a©ii|aAl €#l.l« mi#r th« g«mtHal eflthelim. 
th® e«lls €0 a@t th# prlSMitis wll# «f th® 
a«r tfc« flat tfefl# otlls ©f i€«Ma»« eapsal##. fli» 
esfis *•» m«% #i@aat^ . %©«•»#• b«» of a^a mmm irtpy iadsfinlt#-. 
A mrk®<l A«g«- «j«»s ia tli» l>0fe«rs«a 1S4 iw-i. MS hmra* (Fig. 
41 )• ®bs B®3Wi^  ss,®*-!!* #f ttrtt fr»lif#r«tl^  1j«»t »•» at thi» fsrlod. 
awift (14#) .©fc»«rr®d. tke laf flr«t fralif«mtlj», of tfao e©f<l« 
ISl mA ISi femw. .it li§ htmrs #f 4«v«l.®pB«t the fow»ti(m ®f 
«<*r<i8 of first froliferatiim hm t© i^ft (IM) thss# 
s»xaadl #«•«!» mm& forsing abrmftly *t ISf h,®wrs, 1b» si^ al e^ rl® ar® 
A«stla®i, t@ BmiAifmrno t«%wl#s in tii© mm%& aad th« 
eorAs ia %hm 
A% !,«$ hmr9 aiorfk#l6gl,eal, »®»saX iitterm^m mfprne is. th® goiM/Ss* 
frim t« tMs tiSMfc th« g»aji4* 'ha?# itosm a# s^ bmetttpal s.«« tiff®!"®!©®®, 
fhm- i»4iff«r«t f8rl«Ki msMmM trm, tt# t'S»® af ori^  «f th# gcmad. as & 
gmi^ tl ridg«» t® •&,« tlft® ®f »« diff0rmtiAti« Tiil'db, ts 'tfe® mat®rial 
stmiieil,,. I® «ffr«KtMit®iy liS h«Mrs» SsriLft (14ft) eh»»trM. th&t at aberat 
ISS h®ur:» of tii® g®* of th» laii-wi&tal b® definitely 
lit 
g«y®r«l ®rlt»riik isr# Im tl» mt s« «t IfiS hmrm* 
Tkimm hm@ A rm€j hmm »®t#i hy mdtt <144) m MUmm n^m ta r@l«%lT« 
«is«. til# ri.^ % mi. l®ft gmmA.^  tMste##® "tim gmmimX 
aim "&• is tlto®. th# »«i«r aa:d slm« ®f 
Fr« th« tlm» »f -fe* stAfi- #f the goBAd 
iMts %®«i larpr tttaa tfe® rxght^  •«% liS- hmmt. th« ta 
•«i» the' ,l«ft »4 ri^ t  ^gmmiw i» a©r@ silking, 1» %hm 
auBl® thin •4i#f<«r«n©# i» relativ# »ii# ba^ #« %hm g«aais is a©t,marked, 
Iwt tfe« l-«ft .pw&i ts »liglitl.y Imtg&t thm th# ri0%* fkm ilff@r«#e Im , 
r#la%iir» sii# ys^ mm th# g«&4s t» t&® fs^ # is % fl*# rafii 
p^ wrfch ®f %h« m-riM ®f first prolif®rs.%i«^  aadi tli»: amstiaat l»0r<«^ ® ia 
thleia.#®# ©f tk# -^ itinsMa* e®*»rlag tk# l-iift ga«»i, 
of tli« laft gwwd «f *h« fwial® it aweli l^©k-
sr '©t-aa e«T«riaf th# left fMi4 «f 1&« *t 1#S 
kwirs, (Ft.g» 4S.,. m}» tfe* tMa f#i*tii»JL •tfitkellm thm ri^ i 
tmmlm f«®tf i«. similar to th«fe #»#rtog %hm rt^ t «,4 I«ft g«*is 'WP tte*-
iaitl«« Tkis MtSwmmm- ia %h%^m,«S9 «€ ttt# gsr^ asO. @fitfe®ltiuw ia tk# r#-
sml% ®£ s«!«ral' to' fr:«fi«ily •petatwi .©at tk«r« smmm  ^t« h® * 
€ir@©t Ti«^ w«a wmhvit &i p?3a©r4lial fs«*-©.®lls frsamt in 
tto geitwl 'aaai: th# ©f ifa« gwrwiairit &««, «s 1ii« 
#f friaeriial. ss tto  ^m# ifithelltm 
im 
la©r»a»#a, Aii©th©r f«%«r t® tk# .•todetosss #f th« f.«miaal 
i# ike Biz# «f tk» fb« •®«lXs m*« ia -tfe# ©fittolia® 
of 'tts® left goaai #f %hm to 1ii« of th# ri,^ t gm$d 
that. e««riB.f th® 
At 18i ksnwrs fT'laerilal •gw®**®#!!® «tF« aim®r#as gmaiii of 
1&@ mi tiey -ar# largw «^a la tii* wd@, ' miy «a ©#es,sl0iwl 
pri«0r<U.-»l i« -prmmt to tk» g«RaijMOL ©fitbsliwa- of the aeil# 
gewiaA, *11 tke«« 6#lls' 'ksr# 'MfPfctei l»t® tk« #axu»l ©«r4s. 
I¥iQr t« Itl !?•«, » •«?ld«Be» »f ©ellalsr ilvlslca 
.{rf • th« friMrilitl This -strng® «arks «i# tosglmlag of * p«rl«4 -
#f rafld • froll£«r«ti« «f tk« gissia-esllis r«8.etoi«» it® f€«d£ 
21» tmA 228 hour#. ?kta iai««rf*ttoa wltt that of fsrlft. (144). 
Wy 215 ijomrs tfes hm& iaerssoM la m&h aatteer® that 
l®w#r fart &i a-«xt ts the ««itill»y mA 
t# ts^ » m m l#toii3.a.t«Kl (Fig* 44). '^ is oto»srm« 
ties has «lr«ady h»m (IS),. Fi-rk#t (M), mA »rtft 
(144), fkm9 of ger»«««ll# mrm tlie bsglnaia^ i sf th» ©ortle&l 
eords, &r ttie mriM at fr®lif#ra.tl«, firgt d»»«ri%«d by i^ Kollmdor 
(§f), mA firk«t (1®), It l« nf-ttii® tia« -that th« l®ft gmsA »f •^ m 
f^ l© fe«e«0» d«finit«ly iato • ttertex -imA »«diill'8t. 
lh@ m«dalla ©f tli& l^  ^mmry t# w«ll-d«v«l©fsd at tlS how®, ®id 
WKlallisry #«ris &r« mad Awrftleplag l«ia&, (Fig. 44)* 1®. 
esllalair dlTisl«# • h«r« a«t«d--la tfe« frtmrdisl f®»it-©#llB ©f 
aedttllfc prior t® tiil» tta®» lk« rafid tuep-#*®# is «ia« of th« l«ft ©wry 
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tuhulm mA ft smII gttmd* 
Aftw iff hmF9 th# j&rrmg«!mt of tfe® aad priaordlal 
la «trtkia.g, • -Prier t© this tla# primordial ar® 
Bwttersi, m-milf tli# ewds* A£%«r tft Iswirs th#y smk. a p®ri» 
ftertX fl.ft««wwA (Fig. -SE). Swift (14-fi) *1## wtA® •ttia 
®%s«rratim,. t&mxi. tfcl# «h«ag« itt "6k# f df tte g«r»<-©#lls ..after 
th.# iay, #«« (ISO)., aad fwp-eff (lOf) .0ls©r?'®A Ifeat th« priaor-
ai.a3. f#3?»-©®lls tor# a a.®«r th® ««sat«r  ^th# s«Blaif®roms 
e©r€, TAil.» tli.» ft«H» mm  ^ f#ripli«rf. 
It t» of tat#r#«t t© that «t tfl- h«r8 tii» lat«rstitial »•!!« 
fir»t «ff»ar .ta %« ttr«Ra., «a4 as pre^ msms, tbas# e#lls %•-
.©««• Kiore a«B#rie«8'# S*lft (MS.) r««#r-4g t&« pr«g«»e® of iat^ atltliil. 
•eel Is at thirts« ia^ » Wm iiit«r#titi«l c«ll« say tea ilffer^ tiatad 
frw tlia mtr&m &mmm%iT0 tlistt« «#lls m the h&vis of iatamtdlat# call 
ataga# tka csowaaNetifa tismm sails# fh@»m ©baarratima JiaT# pra-
vloasly fcaaa mfi© hy Swift. (MS)* fkmam iatigratitial Qall.s rarj ia shapa 
trim rmmdf^ or t© fha aail is ©aslly i^ffaraatlataA 
froft tha orMmstTY ttasma 'to tlsat testk tfea 3e»o.l«» «t4 cyt©» 
pl«H6 s-b»ia -tfaapiy*. 
S«*lalf«re»« ««rdfl ©sataialmf a iis.ftiMtlamoaa l^ mm toa_^ a to afp-awr 
aftar tOT hmrs. Bmlft ,(14S) rafort-ai aor^ s ©ewtalmtnf a oaTity la tka 
tinmty-^ i^  SBtatya... §msmi (ISO) ateaanrai .a i«®«. la .sa®a -of tlia aards ia 
tke a«¥«ata««»€ay 8*lbrya* 'Bhi# Ife® tiaa at vklA tta s^ salniferoa® sords 
first amtala a Is mrlafela# fcowwar, tts Iwina of tha 8«inif-<K'oas 
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ti^ ld &t%9r toys of latttfe-rtiatti. sad listo (71) 
til® 4i8tri%tttie» -of tk» iatsfmadlm fmtm- ia th® pars 
glteial&rls of t&» -csiilskm &yf«phy«ls» Oiaii« mS. Sailing (li) 
d@t®et®i a »®lm®fiiefr«*il8f®r8lag ia tfa# kyp»pfciysis ©f •^ e cMck 
at fiv# i«ys ©f Fago (4©) fea® d«T«l®p«4 a »ail 
t&« ©f %f»pity»#et«y ia ttt# ^ic% m r^y®. this taelisifme 
©pened tht® my for & 4iree%. -attmok m. tto problaffi. of meloeria# reltttlm-
skips teinf •ftrly 
Itartng •wibryofjmy tii®' frtoorii* &f tfe.® gl«48 ©f Internal ®#©rwti«» 
app«.M» &t fh#. t*M« e^rifiss this fast, 
glaai 4gf«aritae# of Pri»orAla. ia loure 
% o^physia 
thyroids 
fli^ aus 
F«ricmyr«i4s 
QtnBfAs 
P«rli*ps th® «:Rrly -Hffsitraa©® #f 1to« feypepl^ aial, tliyroii»l aad 
f«a4^  m&f %• ttttritettt«i to tii«tr r«fiil&tim of toMy growth 
.aad to "ttiair fmetieaal iaterr«lttti««Mf» 
&& first komc«a« knma. t# 1# froiaesi l>y d^ ir^ lepiag glaais is 
th0 mel8taopfe0r®-dlBp@rsiag faetor* Qhm.t Ol<3h«m and Selling (l©) haT« 
d<»©astrat«i thls.feom t^e- Im •'ttia kyfo^ ysls of "tti# fiv® .iay eM.ofc ©abryo, 
Shis ©feserrsti®! is <iiffi®mlt t# raemeil# wi^  « wibryologieal ®at 
lilstol.#gi@i^  stMy of thm liyf©ffaysis at th.i8 #arly f®riwi. M thm first 
4S to 48 
30 to m 
110 to im 
148 to Its 
90 t© B€ 
m ta 4S 
Iff 
th@ kyp#^ ys4s is mrt a»4 B#cmdly tk« 
c#lls i© saat f0BS«S8 s»er»t0ry griwl®« ia- th-oir cyt«plaisa« tb® 
iistal, «md of tb« fare ia «tlarg»4 at fl-y® d&ys, aai 
i« sllglitly ©mstri«t»4 trm th« "tt# hmis of tMs ofe-
serrattea It way hn mMmmm4 ttist. %k« lo¥# of th# pwrs gl«rfml«rls 
it r@sp«asiM« fmr t1i« fr®4»otii» ©f th« s*lfat©fh#r»»dlBf«i'siag howe®,#. 
Sayi#r {11$) li&a i«easstra.t#4 -ft# m«lm®fliorai-Hwpas-4t3ag friaelfl.© ia tfe® 
hyfeffeysi* ©f tk« Sa« »#rof» f«»tM mmFrm&« of t&® othw hypophy-
•ial la tbi* l8ar«r »a4 I,«wls (tl) fwaad tiiftt tli« 
ael«ofh«r#-«Ef«a€iBg prto©tfl«- «swl4 1># fres«nt to %fe« pars iat©me<il« 
the o»Ils shewiaf mmnetmy *«tiTrlty» &«refo;p®, it »i^ t bs •ass'sm-
Miat th« m#laB0fh0r#-«ay«ailBg h&rmm» t« rt#r«d iwiHg' #mrly •mbrymi© 
lif« -aad lllmmMmS. later, f©rh*f« ia th# ©lilek,. aft®r 462 feoars or after th® 
forlai «tt mhiek tli« *Bt«rt®r- Is -siattfl^ tsly 4lff#r«Btlmt®ii. 
110 aa€ ItO hmm «f Iw© mpk»i »®rpli©l«gleal ©haages 
©eewr witMa t^  «Q<i0«rttt@ «yst«Hi» At this 'Umm «i© tfcyrold. tissasi l5®©e»«» 
bil©lje€, »ad th« -mstttllary 6«ll« tti.p*t» iat« tfc« ©©rtteal tis«a« of tfe« 
ttiran-ai It 8#«a« d«&tfal tfeat tk«»t aetiTiti®# »« d©p€®d«at 
m «« m©th^ ,. 
After 184 boora -of d»T#l#ipi«it tib# ssxaAl €ori« mafc# tk@ir apfewme# 
la th® primitl'T® goaMal ti»fi»»« S®xm®3.. eord fsra^ im «#wt® t© tak® plft©» 
inAm^mimatlj of -etk^ f 0.mMlmr mttwltf*. -fit# mrk of f%.f© (40) ftarfcher 
sabgt«iti»tes t!ils ©liBSrrAtlw. ,fttgo f««ai tSiitt. 8«k 4lff®r«stlatloa is in-
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prodasiag ttssa#®, fh© l#ft mmry say 1)» »r® seasttiw t@ the g«aa,d©tr«« 
fi« homoa# thm tb® Fag©- (4©) feaai tlmt thm 
la th9 ewwry- sed hypeftoyslal aeti-rity. liddl.# 
mt Sckoel^ {120) hmrm fme&i. «iatt in fi0m» «# !##« thtti g,I aontlis,, aayi 
ia ring 4©t«8 of l«s» tka» 3,-0 tij« frodtto'felatt of f©lli©l0-«tii«l*-
tiag hormmm aot y«t b«« Initiated. 
It sot hottra of iflpr#l#pEt«t tli# fcas«fM.li© ®ii&r®©t»r of tli@ hypofliysls 
is ^#ry ^gtll of 0®H©id o©«ar in th© -cytoplasm 
©f aaay ©#lls» f&is ^th th® iacrffms-'ed -rascttlar de-
T®l®^e®i% t® «l^t h» ««L8ii«r'»d iadi«mtiT®. of ftmeti-effl..,, &t 
tM« f®rio4 a<Iri(o*l glaats li«v» «lg« %«©»« rmry msoalar,. and their 
eter^mfflii ttr« «ittta.t®i a«3it to- thm siswseits... 'fkmmtm'm.., if tem«® 
i'S beiitg pr«dmo#i fey th« :^ophysis sad it eeali Is© mad# #a.slly 
itT&ildle teat ©irettlatiitt. 
Ik© baaofhill-© sliis'm@t®r af tfe« h,yf«^ysls is at 213 hsmrs.. 
A -similar 4»®f Mioffelli© staining eliar««t#rige§ %h» ««11® of th® -Miyroid 
and p«r&ttyr»id '^ fttis 4#«p stftinlag is perhaps s® Smdieatim that 
th« will s&m #adr®t«ry ia mtur#-* l^th-w -Wia-t th® 
hyfQfhysls in a®w ftetiwly frstdaelng, h©mstt« ^^ew® ia -aie- t#st@8 «ad mm" 
t««. this ®vi#m.e#: is hitt«4 m. the f«.et that ths »«iailajE"y oeras of th® 
Qirary mrm rafidly iseroaslag ia mi4 «Ai'bitlBg lwd:xm, whil® th® 
iatsrtahalwr tissu# th« t®st»is i# ®ark«41y •tm«r®aset. frm. th® rssiilts 
QhtAtmA yy B«« mA Wmm.%9 (if) aiii 'W»n%k@ (ISS) it is mpfareot that th« 
ITO 
gsaa-dotrofi©- horam® tfe® a«Aallsry pprtlm ©f th« .esBbrycmle 
QV&ry md th# iatcrtateliftr tismm ®f effitofycmie %«Ms» It stfltts that 
if tliar® ts gaaadotrapic aetiag m tfe® «brf«mie gm&dB, it pr«* 
•dtte®s mi «ffe0t slmlar t« tfeat «f th# lutttntiiag homftt® im «^ ®ajLs aftin' 
birtk. Fug9 (40) i^ g»rr@4 -feat tk® 0ort«x of kotk ih0 l^ fp&physmtcmimd 
md ©€®tr0l mhrymlQ ©wrlss. are tiailar at tk« t«a'tti .After this 
tia.« F«i.fo ©b®©rf®d -tiiat oirariaa e©rt« of 1M» byf&phyBeatmizM mbryos 
fstil®d to dev©l®f prop«rly m cmtpmrei with eoatrolg. If tkia -wsrk Is 
©orr«lated wltk tk« aorpk«l«fie^  fltittai«», md if k^ raoae ts b^ tog proiiae-
•@d, it aigkt k® oaB«la4»4 that. tk« aoi<i3|M.l «»lls ar» r«spottstkl@ far tk# 
g«*40tr0jpi« kgraoaa* fagt fcwad tkat kyf®fhy»»®t.a^  kati 00 »ff0ot «a tk« 
i«ir@lo^ ®at ctf' th.» l#ft 0"mri« awtoilm «ttd ri#t OTary* Ikls to difficult 
.to .Jm#tify to Ti-sW' of ths werk of .Swa «4 B«0ails {SS) sad (ISS). 
a» %m«8tl€(a »i^ t b« ®©1tM fey a«a»SitBg tkat tk® batsopktla proiao® l«tein.i«-
iag komattt md tkat tk® it.ei€®fkil» fr#!itt.ee f©lliel« attaalatiag hora<m«# 
Siaofi tk« tlm® faster liwalirirt 'kitwe'tm til mx4. MQ .kwsir# of iaeakattsm is 
s@ short, it do®® B«t fl.«a»ibl8 tkat tfe-#- sells enMl-d pr«itte® 
tk«tr mttmt* ftito (111) f«md 'iBdir#«t 9wi^ mm th-itt tk# kffepkfsis of 
th® ®ki®l:«i mcBtts ao lafltt«B®« m tk® g«aais frior to fak@rty. fkis em," 
elaaimi is aot Ja«tifl®i ky C )^.-
Salth mi. asrt8k*«& (1.34) mA I«ls<wi (.87) 4#t®<Bt®i goastdotrofic nad 
gresrth hQxwmo ©wly 'ittrla.g tk® footal lif® of tk® Stat scr.of«-« 'fh® gcsaado-
tro-ple haimcaiea ir®r® fomi to- froo«€® tka- growtk koratm®. fk«ir atudl®® 
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©•lis* (I'SS) tmmA tfeat th» e-m%rsl p*rt &t thm h@&£ 
laatarior «f teiisofkil. and «rfir0a®fli,ob« ealls, 
is «0r^  ia mmiM% tfewj, tte® mt®r porti©tt 
«p ®f ia®140fii,il-«4'««H», Allm C^) fsMd dtarittg 
a»ti»orfk©jsi« «f tli# Iwtifel# Wi# «r® s«r« atta®r#m« »t&ia 
«0r« iedfly IMm mrk mppmrks tb» vlmrtk&ii 
•to® fea«o]^ il ©#lls m&rmt9 y^i*#i4»»tlwBl«fctaf frlaelfl#* P'Jcagel© 
(MM) md (is), sta^ tng swdrftl »iMi©l«f of imrm, «ks«^ 0i tliitt eytolegleal 
aetfirlty isf tli« hmaaphil is r»l«tei4. t® •itfp^ «r«©tl'rt.%y of a^i« asi 
•amy ®im6»ifa«i- witk th.0 ©r F«leM®  ^a -l^ yrwtrofi® 
Smm-mr, Spwl «ai. l^ «s (l») ®««la4®4 tl»t %h# tlifr®tr«fi« (mmtemm'fiM) 
hormme is by tli#' 'fh.® wwk mt Mamph mad .Ssdtb (lES) 
Efforts tk® vtm %&*% •'ttiyr0i4 smr«tim is Mt »«e«s«arily inittafcaA 'by 
Mmmt wjrk #f liartittiia® (Sf) points to 0^- tmt tfawfe 1^ # thfr®tr®fle 
teram# l« prsiaeeA «t • least m matly »« *ht® la«batt«»* • 
&m (l€i) fsw  ^tl»t tk# it®ttir# p-itoeipl® ©f iho y^r@i4 is Aetsetabi# 
at ttofe •iity, Mtme tfati tSa® tb®r® i« m Sacr@«.s» ia «^8th •r®lttttv« 
aai alsielat# mama  ^ mt setl*® tfc^ #44 prlB0lfl®» 
At 8Sg ktfars tk® w>-«t aaatoi *«tivi%y t«k«i pla©e ia tk© %mtm 
frJmeriial. at« iwtiir»ly -lli-riitef# *h«^ «r ttili a®tlirity 
is th« r«8-'alt «f to tw8ti«i, I%g» (40) 
tlMfct tk« gmw'mllM a®% ia tM® aMSitl®, fey th# 
in 
©f filailtmey# %t03,»glcally tii» tn t&« 
«l»ry# i® aot Atttm trm, thm-m ^  th.®-
Clir«*ffta mmlla of - tto a^ad« «fe 2St "hmm «r» T«y «^a»al«r, 
TOgg@s%iBg aotlv# IfflB {148} fosaa^  thsit tti® 
®f tb® sir-@aal • glaaii J»rari<i^ ly ia m&mmt wtth tk« *.§• ©f tii# 
e*bryo« . fta®-, it «»«is tl» adr». #1# «#li «yt#f!«««,. 
gf:|MEb«ir m».b©j*oa«l esiAtet*. 
&• a^ to«r ••at tt^ oid cells 
•mf is i.«rg*i* at ISt .heaf# mk M0i-.hmats^  iaii^ attog ifliiit tfct® 
:gl«a€ t» pr«&E«tttf of a^ tiw •ttbjreid priaetfl.#., flWs •, 
aarfhsi^ gital is v<arift«d by -ft# -®ltt«4c&l •atudl®® hy 
««llg. eoatiasw  ^ inor»ft»«, ia swafewr i«4*fcM» th# purs 
'©lis i® «t»s©«iRted • *4^  a^wnai 
tliaf «fip©Braa@«'ef mt $§Q kmdn-* if th# •«©ii»fltil ®»ll» «r» 
&ssmm4 to %m p-sAselag griprfclt towfttt, %% I# tswlbtftil -ttis-t tfe«r«^  It mmh. 
fr©da«®i., sis®#- tt.e M-ttrntmrn- tm ®iN»a w&i:gW,8 ef th® %« m4 
m r^ym is a»% p'ws**-
A% S7f fes®r» -e#!!# aff»»' ta th® p®st«rior i@b» • ©f tlt« 
gia®Awlayfi»» '0ii« mlMlm ia«r#«s# is »#s#©iat®d. -wl-^  ©hampis ia 
tlb# fftp*%hyr«i4 ta wkiA tli« @«lls ..ay# hmmAng •et&itoilie' ta 
• • ftti* efa«f» B«rks tfc« f*®te©ttsa laa aetiT# friaeiflji 
by "tti# It miM» s@mm fliw*«ibl« •feO' mmm ttot -thm e«<r*i«al, 
®f tt«' ffeirmi^  «r« -mis# ««#r#%<si7- ts »lnm ths «yt0fia.jHa 
l?S 
with. #i0sia aai psss###### « pttoriy ehT'eaati'® aael«s. At tii» 
gM« tl»' th.» thyBMB f!ee»mt» * w#il <iwr«l.<}f©i ®ortl«»l «il aaAnllmry ««#,. 
fk« nm lb* hm fte«tlsM»l^ , Aeeordiag t» Rag©' C )^, 
tbfS •ttiysas ©f 'th# hffa^ |»is, 'Bsrliitfs tJi« %hmm ob­
servation is 0ola«14«i®«» It !• iatsr^ stiag t» nets that t&® 41I'-
f»r@stiatii«i. ffltf tk» f&rftthp^ ii. glamis k#®fe fa«» witfa th# 4iff^ «tia.ti«t 
©f the aeiisfbill# sl»«»t». «f tM# glwimlarla.,. • 
lasefhil ami gioiie^ l ««lls app^ r la tii» tal>«rftlis at SSI hours, 
mi- -th® f&ra nmrrm& i« WBll-daivelopei m% this f#rioi,* fh# rather e'«fl«t» 
€iff«r«Btifttlom ®f til# •|^ ^^ ysis at #ti©k,' m »wly f«riM 1« r»sp««tM« 
f«>r preiwisg gr'««rtfe 0f tli# «rt.tr« «i4o#rlas systa*, fh@ r«l® ibioli th® 
«otlT« friB@ifl»s «f tfet» fl»€8 »r« fli^ ag wltlt rmpmt to saeh othwr, mi 
to 0^%- in g«»al, ©-wtoist b® «s«#rt*ia'«4 trm & '-aor^ elftglesl staty, 
lownr«r, trm. thi» tia»' wtll hiit«sl»iat» ''•at® ©f p*<»«tlit is greatly 
ia41e«tiaf a eowfciaM «f -sll tfe# «ttAoeriae a^ada. It 
dosi. ttot fraot. the iwpk ©f Fa-g# (40)* ti«t tk® tliyr#14 Is dtr«stiy 
e«®©ra«d Taftth teMy %• teJ«otljig tliyrotropl© .stibstsa©# iat# hypuphy-
*®etaais.©4 wiry#® fttg© ma to rmtrnm th# tfeyroid t© wamml -afpearaiie®., 
ttis hfti, as- mOftle»M» «ff»®-t m heif ^mth* It is &ffar«t tli&t th» ff'm-
til. frsRotiag f&ietQr «f t&» -far-* i« wnialy r«s-p«i8iM® fm ho4.y 
P'OTSth* 
lterk«4 •oytolfi^ esl o:k«g»« mmr ia tli« f&r» trm S$B t© 
4S0 li»ra. ©f iwetei^ sttt.. Frm *ork of S»r«rtagbaMS (ISl) It may be 
! 
lU 
i  
1 
i  ? 
I  ^  
! l  
a 5 
i  I  
I  I  4 
m 0 $ I $ 
I 1-I i I 
f % 
1 1 » i  
i 
$ t  ^4 
J3 
J 
€ I I 
i 
i 
« 
I? 
il 
$ 
9 
ft. 
m 
k 
I 
fe <N 
• 
I © 
T* 
i  
i  1 
§ 
I 
s 
J 
i  
5 I 
i l  
i  i  
! 1 " 
3  ii  
®  ' €  ^  -  —  
i  I  i i  { i :  h  i  
m  i  !  ;  • :  s  ;  j  
. 5 = 
0, > 5 I I  o 4S « 3 
J © 
J 
i  f  
® 
i  
I  I 
1 1  i  
I  3  I I  1  
I 1 
I  
I  
!  I  
1 
•» 
I 
§ 
! 
0 $ 
$ 
I 
IfB 
mmm jib cmmMsims 
tk@ aorfh®gm«s4# of tii« e^flsyils, th^ os^  tttyreid,, pwrathjnrolA, 
Bsad «jir«ttiil i0Wie#, -anii t«st@« Ms be«a hj m»m& at 
sagittal^  tr«asv«r#% Ml frmtftl ««etis»a, tiskm *t «pprQxiaiit»-
iy 'twelw, hmar tat«r*al8 fr<* tA» t*#lftli hmr- et ia«al»«.ttea mtll h&toh-
tog. fh# w»i^ t« of tk»«« endocrine «^is wsr® fr« th® to 
th® -tomty-flrst 4.^  to A«1;ermin© sax €iff»«a#®s ©©'Our im •!&# 
r«ts »f gfQwtii ot tli« fl«4s telag tk» iat®r <a»-liE«lf of tfe« t»ettbittl« 
feri-o4, 
'^ ypopliygig »«r«feri 
!• fh» hytofhy«4«l f«*itefc @p latlik«*» f»®k®t first apf^ ars batweiaa 
4S .«a4 4S houra 'of msA © d^lit# l«t®rid. frm wMoh 
th® twb»ml pr«®#ss« ari«« &t €0 hmm* 
Z* A i^^ physial stalk ia t&m  ^at 110. hmm of 
tim. 
5* 'lli» pr®®#s8 b#«@R«8 Twy prmiMmt at IM hours# 
4.# pisr# glteiittlarl# %#©«»-8. * straetors at .&b<mt 1S4 
how® of i«r«l#pimt» Its f»»t«rl©r 1©1»« lim mmt tk« 'isiffflaiibalar 
'frmma, *iiil.« tli# •8wt»ri©r l#fe® #3Etfl®i« «Bt®riorly toi iistally, giving 
rls#" to th#. 1«i¥»r«l pr«e»»,»«® *kl©h l«t»r €«r»l©f i»t© the far® ta%»ralis.. 
8.. fk» p«r» ii©rY®-»a 4wr#l«fs fr« lat»r«Ji ottt-f®ok@tiags ©f iSi® 
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of 'th® fe«©pMl ®@ll« «e«ar». 
S, A 4«,fliilt« «OBa»©tiT« »«pu*a.t«s the pars glsadalsris 
Tr« tk# fKtB. B«nr0B«.»-
», Iniirmt mlimw t« frmsmtmA. to smtetaatifct# tk@ hypothesis that 
g{MaR€«trofl«. h6if«oa« Is 8-»er«%0i^  fcy tb# "bas-ofhiHe e@Hs in tb# kyi^ opliysis 
at SIS hmxra of iaesf'batlm#. 
10» tfe«' rat* ef hm»^ m mmm weight @f th® «l>ry». Is aost 
r^ id nitmr mfpm.rmm ©f th® 'awiidophil o«ll« iu tli® bypofliysis» 
11,» 1&iiir»ot mlAm&0 t» pr##€ffl.ti»4 to s«isgt#»tiiite tli© fegrpothesi© 
ffeuat thyr^ tropi® h^mmm i» fr&Aiemi. fey th® wid^ fMl o«ll« is tfe« by* 
f«piy«is tit 140 l4«*rs« 
It. fb0 mfpmr&me @t smlM ia tM« p#«t«rl0r lots® ®f th,® 
f»r» gtodmlarls at 2fi feomrg l« as»®©iiit#d sltfe 'foaslbl# ftmetioateg of 
the p&r»1tiyroi4 mi mirmml ©srtisal • 
li. Oa •tk« of tim  ^ work r«f@rt®i hy Ii«lali9ls -taid lata' (71), 
tadir«©t «riiifcc« I® r#f®iPt«A t© the finp^ ottosls that tfe® 
li^ t stmiaiag. •»eti#pfell ©»11» prwdui©# iiite««4i»,» 
14. fiwn'® la a© «4gftifl.©«at betwtm th# p@r©mtag@- iwel.^ tg 
of th» mtls mmi tmmlm lif|j»pky«®s trm th® ttntk to tfe« tweety-first day 
#f 
Ml 
fh# tkp»old glaad fro® w ittsptlrM media® 
•rmtral ia»,fisatis» Qt -tfe® «^rpig«^  »flth«ll-Q» mb-mt SS hcwrs of 
14* Th® thyroW 'aslag# l<»s«» *tth th® fharym at tf iijsurs 
'0»d by ItO h®«r-a »f 
If. Im-fellicular a-gmes Aff©wp ta %• tl^ oi# gl«a4s *t 1-1® kmrs,. 
and iisttaet «pl%lt#lial cell. ftpf«ar .At liS hoars of 
1S.» totri««llular chr«ofiii©%» e#ll.®4.i first mppmsa-m «t MO himts, 
®ai th® first frlaury at tfO &«wr.s« Chrswipfeilie ®®lioid 
afp®*r» «t 2iS Iiear# ©f isoiafeatlsB, »t iAl.«k ti»B th,# f©lliel«8 ar# 
tyfiml ®f tli»s© p*«8.«t la %k# --itialt tliyr«l4, 
1S» Briwtry fftllloalar «Krttl#s -wr® formed %y ®#er»ti«Hi. ted ©oa,-
lesiwee ef th« @lir»o]^ etetc .o@ll«i4 *.t®h few Its ori.sla a»«r swelstt® 
«m th« 814#- »f th# •©•11 Hfxt tfe« ftttar# ia»«i -ef th» -arowtk 
of th» folllel-e# i» «0liie«r»il %f tmuim ef tii# f©lll,Bal..«r wttli 
e»lls lm.r@ set y«fe orgiKls.^ i lats fellioatlsr fermfttiea,. «a.i fey 
fallicaltr eell dlTisJ.«» 
to., SiB0« thm foilioalaur- liutag a wy s#er®t# 
eith«r ehr®»©plsM©. ©r ®lir©®®ffaill© ©#H0M.,; a folli©!® ©oatslmg 1»o 
•type® of' Chr«0fiioMe ©©lloli *1»<I wl.tfe etaroa®]^ !!® q«11oM 
glT#a .th® folll.<ml*r iBoll©!.# r meaelfctM iiff@«r«a«#, wad tk@ r^mlmsly 
'ittscriljed vaoaolss ia tii# f#lli.cttl.ar eoHoli. «r« aat ifem® vae«ol«»» 
ISI 
II, fhm folllttttlsr e»ll h#i^ t Titrl## «ly itir-
iag «fcryfflBl© lif#. 
22* Is- * fre;p*«®.si'r« la th« nmrn, f ©ll-iml'Sur iiem^&rs 
fr« tSfi hmT9 m&tll 
t5. I» urn ©eeiir b#lw««a tb® w®l.^ ts of th.® 
thyr®M «^a4s fr« t«a^  to tfe# tw t^y-tfirst iay« 
M. Isiir«e% wlte®# it ts wp§0rt as hyf#tfe»sia tfest th# 
th^ #M •flmads mm Ims't activ®..«,% ii:ta®t#«a iays -ot laemMtlea, 
Slaadttla p«ra-KhyreoM< »^ 
ts, '®i« f«rAtJt3nf#M fr4ffl«rAlM» with that of th® thyrwld 
fr« iht® tlmr of fharyax, featwi^ rly, ®ad hmcmu »»psntt®i, 
fr» th® t^ ©M priaordiiM m m l®%ii at 148 k«rs. this is th» 
«t#rior f»ratliyroM Mt,m MS Ihsttrs -of ia©ab»tlcHa th« peatsrlor 
J.©b® Qf p»rikth.yr#M gluai s«f«r«ti©i ftm th# mt@rt®r- .lob®  ^
fh« pwftthyr«li gXm4» iate eella radiittteg 
from a ©mtral •or@»®«at»«fcitf«4  ^ •fith#!!*! •©•11 e©rd« 
tf« A®e#s«©fy 'ffWiBthyr^ M tlsstt® I® mibMAea is th@ 
f««t«rl»r Qf tk« th^ is^  «ai«r th» ta,fSttl» «f the thyrMd with t%«i« 
tls®w#,. «ad la th» lbo41##« 
Mm fhir#® typ«» ef ^MmA m. ©#llalar- struetar® aai st«teinf 
otera.ot«i?tsti®»^  mm. •^ wwsstraM® ia tt© fsMratkyroM gloal® at 400- heitr-s 
•of iaealMttlm.. 
im 
. tt« 1« lAlcfe that th# »iill 
aeMefkili® s-tsslniaf ®«ll» Is th« faraitliyroM glmia ar© r«»f«sibl® 
for th® aietiv® friaelfl® tmittftttsag of aabryaetie sk©l®t«i» 
SO* Miimt 120 hoars  ^iHoa^ tisn th# 4ott%l« 9ri.gS» ®f tlw tfcfwis 
om h» •e^ BmrmA, fh» l&rg« p®rtl®a #r tljywta III is tf«rlTM fr«a th« tob,-
tral ma.4, lateral w«li tli« tMr<t •wtmmtml. fmmk* fh^ iss If,, a. saali^ r 
f®rti«o ttim 111, ,i« 4#ri-v»i frm thm i©rS'«l mil ©f tii» 
f«*t of tl»' foartJi iri,se»ral p«m©h sai wltli -ttipKiB HI. 
81. to se-©*si«Q«l' Is&rg# iat© th» p«ripk«ry of 
ttipil# {rm tli« mir««s€taf. *»»«skpg» at 177 hmra* 
*t 2ff hours. 
S2*- Qmm&tir9- tisaa® trm 'tfe® prl*iti-r« wa-d gfew-
th Isortaa# te tfe« nialsttr •atf the ©«lls fr©iae®s the- frimsry 
lo1ml#s &t ilS fe«irs of 
-S3-# l,f»fh®cyt®s aigritt# tat# tfes- thymle al«.g tli# iatsrle^ lar 
®#{>ta. 
54* ladirftot -miAmm Is fif»8»at«4l to sapf^ rt th# hypsthnals ttisit 
#®ll8) 'ari## % mllulm <Iivlsl« frm. Iwg® 
lyspli©eyt-«s» 
tS. A ««rti$8l aa-i K«iwH.ary 20a« ««b %• Aistisgalsh#€ ia th® %hymm. 
at S10 Ibewrsi Isat thes# zoa«s ®r« not dtfiaitflly sepurated imtil S5? htowrs. 
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fit* fli». |>ri«©rai«l %®sia mti otic diTlsim at 191 liowrs, 
iii»d'r#&63i a feak of pr©lif«r*tl«» b«%w#«a tXS -mi 21® hears.. 
§5* Cortieftl wr th® mrim ®f »9«e»4 prelif^ ratlm, «« sleair-
tj by III JtoarB «# iao»lr«te4« 1» l@ft rnrnrym- fh» »©felimry 
f®rtiia ®f th» left mmy Is at tkts tta#., 
54, Hi# tit® rigfit mmtj Is i*«dao«i to * 
slttgl« lay«r of 6ttb©14«l ©«ll8 at ttt &«rs with * rwamlt tis&t th® rl^ t 
mmrf «««-ii(ts ©f *s#all«fy %!»«««.• It is set wiitil. 284 iis«r«. that Ifcfi 
g«iwliiitl ©vrw'lag tk» l@f% mmj Is r«&»e4 t# * siagl# I'Ssyw 
«f o»lls, 
f S» SOf fc«ur# 'liatshJtef 'tin® «t#rior .0»4 3^ t«ri»y pol«s 
&£ th» l«ft -cpnapy «rs M#t Sa tli,# ffdiaotisa «f oorda. 
M» Stt®h iwifctioo. tm tk# «1«#- -of *tt»« ri^  wary #3d.at® %«twesa 
•aferys* trm, 8S® &<ro.-rs mMl 
5?,. •©»» 9t' t&® ftmpy lawsaa# trm, the tmMi 
til, th# of 'iaettlsati-M wlwt. tkif li»glia t« flat®wi» 
Si» w»l^ ts •&£ tlie rl^ t mmj tvm. tfci® twtk 
Buatll tli«' tsMsa^ -flrat 4&y, 
§§• fii® is#re«8a.ti8.f# wei-^ ta @f tl« left mrmty 4#sr®a«ss slwiay frsa 
«i« tMrt»«tli. 4*y watil liat®kt»g. 
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tMMmsm §if® 
1, £hmlg W. ofeg#rmtl««» m. tk# ©f tk« sympfctheti# 
a»nrett« systii» ta tk« -©lit®!:, Jwr* -md Ptiyslftl. 4fsS5-
fl, 
2* Achwt, J". I.» mi. M»rrls, 1. K. Steiilts « tlie @£f#e*- of •tt.^ #©taagf 
m frying ohiekens, Aa&t« Rec» Mj209, ISIS* {ibstrmat of 
p8^ ®r presented at the twenty-sevanth annttiA of th» 
l»eri»aa Society of 2i0®l«gists, 1#8 M«ia««g I®«jf B«C» SO-Sl, 
mA im, I, 1950). 
•S. All«, i« !• Hi® mhrfmi» «f th« r«t»-®#ris ,mm1 sme« 
©®ri« ef Gkry#^ r^»» J*®3r» -^ ©ar. laat, l.f©8, 
4. 4ll«, I, ffeii' role «sf tfet» fara- «it«ri.«r ®f th# feffopbysia 
in taltt&tlag iaBfto,lbian ®«t«#rfli#ai#» tamt^  Ise* Mt6S-81, 
i9St». 
5. Arm, 1» l,»hlst0-g«rf«»- i« l'hypofliy«® e^ #! l»s w«if#es» C. E.,-
Ass, to»t, Mfti-M, 192f* 
S, Atwll, ¥• .J, ffcwi. relation of i®rs*lis to the «tQ4emsl 
#f the i^ rpophyB-is. !©«. WilS'-4i« ISIS. 
ot tfcw l*|f©fhyais ©»r«l>ri -of tb» 
" '^ toifgtte foiC iiartag th# tteiri. w««ics sf laealatioa. 
' laa-t, -1®®, fl.tS?-fl. ItSt.-
••8, AtntH,.'*. «ad Sitl#r, I, ffe# mtlj stppmrmm of th® aalai.g«a of 
th« pwrs taleralis Sa %# ^^ pkysta. ©f i3» eM«k. Mmt*. 1«©. 
ISiiil.lSf. 1918. 
f< B l^fsar, f. 1*  ^ strmetwr# aad i«*A0jp«t ef tfe« wmttmWa.te 
mmtf* tttart-.- S%i« lSi$S-I"4iS-, Iff®, 
10-* !• m® S®*i#to®,g i#r fhymi' avat S©liiliar»J»«» I©lt» f• «x|». 
path. ai« ISIS* 
11# S»Brdt J.» fh« -gftm-^ ells.. Part 1, Jwtr. Jaat.. lad i%ystol» Mt 
II... #• SttT .!& Btmctar® lii,stologlqas d*ua ar^ mm 4# sstar# 
t«stl©ttlalr« dsveloppee .sfc»taa*feis33,t. chet «a» foal# 
«. R. Acad. i®i, 177a«S-l246. IStS. 
ISO 
15. <1, frtmftir»s iims 1© blast0i«rm® 
•Ai par l«s myms al%rwi©l-®fcs,. «4X pr«;lers. dm 
«i^ ryonnftir«, ftf-©e* MA, Isterast. f©r 
• I«x !©«•, 19S0. pf. ISf-ifO, Mlnbar^  ^Ollirw aad 
ISSO. 
14. BX®ek«r, !• W» 'fabrywiie Mrtory of tlis g»i* #®lls 1b fm&mr 
d«#sMe«# Cl^ )* Act* Z-©«1« 14«H1«161« 10SS, 
16, Bra.immy, W* Horfh«g«t«s4#. «f fi^ ll©l#s ©f the -©hiek, 
Attitt. »®-e. IM®,. 
1®» Br<m«tt8a., W, 1* Growth #f the endoerln© glasds aai rlsesra In th# 
©hiek.. tedoorinoloj^ # E8i 946-954. 1S41# 
1T» Brddi®,. 1» B, fhe sigaificaace of the susyiametry of ths «varl@s of 
the fewl. Jour. Morph. 46jl-57, 1928. 
1®, Imal, A. 0« Sullo sriluppo del lobo ghiandolar© d#ll, tfoflst a®gli 
Internat. Monatsohr. f. Mat. u, Phystol* Sliltt-
2ST. 1®16, 
19. 0h®a, i*, Ol'dhiw, W, E#,, aad 8«lliaf,. 1. 1. 1. ©f th® 
a®l»0^ 0r»- p^ttadiag h©ww» of fitwiti^  in. dowl'ofing 
ehiek Bree. S®®, ixf, llol, and M®d. 46i0lO*8iS, 
lf4Q. 
1®. Collin, t. l«®h#r@h»g wr la «^ai® pit^ sttair® ®t 1& naarbfpophys® 
d»8- -©igsasffift.. S, 1, M»m, Mat. tltlS®«l?0, Ifti.* 
21. Gm&ry^  1* f, Sfeeial Cytelegy, ?©!• E. Snd ®d# lew Y©rk. I%ttl 
1. WmMr, 1&I2» 
12. ©•iBgel©, S.. 4« Th® morfhsl®  ^®f th® fit«itwry lad %hyr«id glmd 
of s«T@ral sf®ei®8 jteara dttriag iiff«r«at phas#s of m»t*-
-s^ rphosis* Anat. E»®» f6tl7. Supp. H®. t. li«.. {A'bsta'ft®t 
»f faf#r presented at th® fifty-sixth aoaaal s«sjKle» of th® 
i»®ri0sn Assooiaticw «f MatcBaists, Loaisvill®, Mwr* 
m-m, if40)* 
8S»  ^•analysis of th® aorfhftl-ogy of th® pltaltary 
aad thyroid glands in SBiphihlw a«(tiB®«rfhosts. M»»r» imst* 
Jaat. 69s407-437. IMl. 
24. ftmtsAa&off, W» Untersuchungea m¥®r dl® latwleksiimg d«® Bltttee 
\md liad®f«w»bss bei den Topsla. »^t. H«ft«» S7i4fl»SS0, 
1908. 
lil 
88, Biatgisb«kaff, W* fat-@rsuchiffig®r nhm Mm lalwiokltaig rm Slat md 
Bim##g«8F8fei® ¥6g@ln. mm l,##g®r« 'liai#!;#*#!?® Ae» 
i» im'bm* Arch, f, MmA* ?S>117»3,81, ItOf. 
S6. . md ®iwM©« M.« ?«Q; 4«p «st.od«i«Blm 
Wanderzeile bis zur Urkeisa#!!# ia d«r Oc»a,d»» E®lt» t* Wias, 
Biol. 15t448-510, 1931, 
Zf» 0«Bt»ehA®ff, W..» W. Jr»., toi B»rtts-kiBft, !,« E#1m®11© 
uad IA» Identitat der Uftestw#ll<» wd d®F- «itod©r-
laalan Wm&Brzsllm, Exp@riMBnt&ll0 l«r»is»* 2«it. t, 11®1» 
X4j32S«3fS. 1951» 
2S, D«l#«r,- #. 1. lis® matitty, -sad 
of tli# •'b«4y. Ije4«# ©liT#r ttd Boyd* ISEf • 
ft* i*loil«Qd©r, F* Rernkmehan »ur I'oogensfse et smr la rfcructar# et 
.Ift sigaifioation du na^ Au Titellin de BalMasi ®li.«8 l#s #i8®aas. 
ireh. d'iiaat. Micros# 7sll7-180, 1904. 
$0m S«l4wrt@i'# M», farr, L., and Geiliag,. 1. 1* K* fli« distrlbatim ia 
th# «ki«k(»»s hypophysis ot tfe® f«i%«rl©r lofe# 
Jour, Pharm. »€ tef» fh«r«,f* ilii42»148, liM„ 
SI, Wmm, L. F» Efeimteg«i««ie f#ll@wl»g mrlf «*arlst«^  ia'ths Bromx 
f. d» Orgtmrn I9tf. 
tf» S ,^ !,• f.,- wad 1. A, Iffsot sf fttuitary h^ Ma 
system of the chick «%ry©» Pr««# S®«« Sqp. liel* 
«a M®i. SitT66-769. 1037. 
SS, Ifersy, M, Ear .a'M.#k:lmg8g«®ehieht« !«» d»i M«BS0h«a raai 
der hbherw llrt«l,thi»r©. Tubingea# 1# tsmpp, lS6t» 
(Original sot g#«ai cited froni Atwell 1S15, p, 
M« ls«ai0ffio, C. J, Eur aitwicklMif 40r Vogelhypophys#* Sits«igsb»r# 
Ak&d. Wiss, Vieima, iteth, -nat, Kl., Abt. f, 10Sit®l-tt7, 
1899. 
S§. F®11, H. 8. Histologio&l studies <m th® g^ suis of tli» fowl. J. 
Histological basis of a0x-re*«rs»l... Brlt« Jwir. la^ , Bi®l» 
1.•97-130. ItfS. 
nrkm% a@©k«rA  ^ s«r l"»®rgsnogene»» d®s gl«ad@s 4«s 
@.iS9«aK. Mm» 4«-»*if-425. 1914-. 
102 
ST, Pirkst, 3* mr l*ttrgasQf«a.(S&t des glmd®®. s^ @3m©ll#s ckss 
l#s ©isfirttrnx. .Ir-eli, A# li#l* tftSQl-SSl* ItM. 
S8-# C» -th# ©riftfi »f g«Fm «#lls la -rwrtArfttss* Aaat* 
"  ^ lS,|.SOt«SXt* ItEIJ* 
S», forsytfe, B, fhe ccsaparatlv# g^rgsas aad aiaat#, of th» t^ yr®M 
«Bi fwathyroid glmds la mmm a^ md MrAs.. 4mr* laat# a»€. 
VbfMt&l,: 42j302-»lf. ItSa* 
Wu.%®, !• W. lff«8ts ©f .liypophy8«otc^  ta th.» ©klek eobi^ ©#-. Smir,. 
Ixp, Zool.  ^ Ii40, 
41.* ftis&ri,. a. Contribuzim© all# stadio dell® s-rilufp© isll# enpsml® 
««rr<mAli & del siaf«.ti®© a«l foil© « a«l aaoKilfwrl,. Areli, S®1. 
*«ct. I«s249-301. 18f2. 
Coatribution a 1* etude du <i»s ©afsal«s 
' surr'^ xalee et du syaipathique chsz I® poul«t «t. l®a lagaaififss. 
Arch Ital. d« Biol* 188161-182. 1895. 
43-». S«t«ilfy, i*- B* Ih® "Iraasiti^ t of peritoneal cells iiato f»rsa o«lls 
ia Oalias ftmwrti Jour, Micros. Sei. ®8il-l€. 1S24.. 
44# S« Tiber die Glandula parathyre^ tdes, intratbyr«ioid®ftl« 
IftilMftufen derselbsn und Rest® des postbranohiftlea Iirf«rs. 
Vlrohows Aroh. 188tl81-233. 1907. 
46. fo#w»^ tigh, H. Organogen#se iSt. M«tog«a^ ® d« capsule snrw4ml-m 
«t du plexus co-sliaque. Mrmk* 4» It®!* fl *83-172, lttl» 
4S.* felismith, #» 1* fhe history of tli# gsm :©«ll8 is th« dm@«tle f<wrl» 
Jour. l©rifc. 46j275-315. lt«8. 
47» fria#r<ii»l ^^ alls ©f tk® oMek« I.. fli« 
m 'lh# geosetf of f«rtii^  rwoml af 'lii® »g«ra-
iaal ©r«o«Bt» »d of ©f #tli®r f&rts of th« blast©dise» 
lorph. Sft6Sf-5.a., lt«5. 
48. A. W. ii»» ©b»@r*atimB m th# #aad £a th* fswl. 
Froe.* S®o» of Miaburgfe. SOtff-Sf. IS2S« 
4i,, Sr^ iawoM  ^ A» W., .aad Ilyth, S-» S» fhyww- mmMlrfsMm la tk« 
laytog hmrn- free# #©«.» .Ssf* llol. sad M«d« 2:itS8--l0.. IfSl, 
SO, laller, B» ®it®rsts®l«iag wb»r di@ I^ ypophy*# md die JafuadlbularorgaB©-, 
tsgmlwsarft M9t^ » Jahrb# f5s31-lM« ISii* 
Its 
gl. !• d®r fog»llSbfaas, II* M,# 
Kloklwnf i®r mAm #ittip« IwaM h^tetgwt dt# 
IflS, 
fl, liMrrl% l.» Am Observaticffiis on the origis of tlis adr^ ai glmdi la 
•ib# Masters* thesis, OniTsrsity of CSiicag#* l9tS# 
not s««Qi cited fr« Willior ISSO, p. t®#)* 
SIS» ®iys,, ¥• il« fh© developiaat of th# gl«ad« ©f Mrds. to*t» 
toe* «i45l-474. 1914. 
S4» l«rriaf», P, f • fh© histological appearane«# of %hm »«sBsaalim fltal-
tiary !}©%• Quart. Jour. Exp. Physiol* ltl,&l-l.tS, 19^ « 
SS» Helgessoa, C. Zur Smbryologie der Yogelthymas, I. il@ 
wioklung beiia Sperling (Passer d<»ae«tic«i)« Aaat. 4$i 
160-172. 1913. 
St.. Oe^ Mf. F. '®t# problem «!• th® «f f«* ©«Als. a^rt«- S«v* Biol* 
1931. 
ST* Higgins, 0. *•, md Sheard, C. The .offsets ©f s«leetlT» s»lttr irradia-
tloa « %h« farathyroid glands of ishieks* Mrntm 3mr* Fhysi©!* 
iS28* 
•SS-* lif^ s^  S* K*. Fo»t#r^  W* I», wi ShmtA., C* farther ia'r#stifBtifflas 
« th« «ffiwrti radittt «ii^  ^m the d«wiI»ps®Bt ®f th# fsara-
UstyrftM ®f dW.-iik8:* .la«p» if«r. Phy»l»l* -iiiti-M®* 
1S30* 
if* M..8, W*, iftf* Sb»r di» ait®lek«lttsg d#» laac^ ayi^ tlalotts b«ta Soha-
®h®Q wiA M«i8eh«» Iroh.* f* teat* aawi#!-* &ffl* iSTslTO* 
IS#?. 
S©* Q» E. u^d« aur le d^ eloppseat d# I'affar^ il 
d«l 0t«0aux* Terhandl. d. S<miiik* "Vm W«^ aesimpm ts 
to#t«rd«m. I>e»l.. I#l-i4* I89S. 
SI* S»gb«, It* f*, mA  ^ §rm0 F* A. 1* .Stttdt.#® m. iatiwml »mT9ti.m* 
II* • lBd0®ritt« «d «bryaai® Itf#* arlt. 
^^ * 'S *^. »»l*. Itl-lS* IMS* 
6t* lofkins, M.- 'l,* of ttyreld gl«d th® ©hiek «a%ry®* 
tmr, M#r^ . »li* 
•o 
i 
tf 
% 
© 
s  
3" 
J 
Ik 
m 
. • 
* 
i  
I  
I s  
« * 
I? 
"S 
g-: 
feSN 
 ^ «>a i j  i  
i'! li 
u > '  
f« IK i*» « «H « i '» f-l ;CS o> 
5 
I  
4  
».• 
® N 
g . 
*d w 
ss w 1^
ir 
• 00 
m CO 
*i» • rm-
• o 
•g£ 
-p 
W fe 
1 1  
*•• 
-1 
I 
fe • 
I 
u t •» m 
#• 
bO # 
II 
al ?a 
r i  fH 
si 
i i  P^^ r^  
< 1  
i 
•» 
§ 
« 
I! 
» 
lii 
f t »  l A t t o t r ,  1 «  B* W@stm.tmt @t tti® !»«#, gy«t««S;, «a<i orgias »f 
tk# Ihlt® ijawr# S:»s. 2ii 
Sif-Sff-, IfM, 
f?, M, Sbt i» mim »t I* val-war d# 
gerjsiB*tif €«»» 1« •feesttiial# i^ ry«EWitr« ia §, 1. Soig.. 
Biol. iiSf*fS. IStt, 
tS,. L®e®«r€p S* J»»# wS Hightsr, J. W. teiocrin© of %h® "bioita® 
fowl. 4mr» lered. 27»363-366, 19S6. 
ft. Ltllt®, f• 1. fh« of %h« <!^ iok.. tad «i» I-ew T-wrk* 
l«r:f Solt .«i lilt, 
50, 'l«ls#l» §• Ii@» phmm<^ m A» s@or.«tis«. iaas Its gl»€«« 
SoTue g^ae'rale ®t faits nonvmsx» Jter» i# «t €« 1« 
Physiol. 40»S36~562. 1&04. 
fl» I^ ttirtegwr, f*. |tetw»a#feaag«a m i«r •iaig®r Si»g®tM«r« 
w4 4«s ArA» f* Ittoo®. itoat* 28j257-gfi, iSSS» 
S2, tm%M, B. R., aad Caao, M» A* •&# %«gi3aning of »dr«Bal fttnettea Sa 
the embryo chick. Mm-*. Joar* l%ysiol. ?3i«T#-tffS« ittS. 
SS, 'Ijttfs, f • «^r €t# tetwloklmf d#r hypophysis cerwhri h«i Am lot# 
mA h«la a^ «h«i. Jaat, tot, 67*161-180. Iftf. 
54. ito@owaar H. Obsarvations « th© the m@rmi mloimm, 
and ©gg-laying in th» tmA, Qwtrt,. Smat*. Isp# fhysiol* Mlt 
383-392. 19S2, 
51. MiAl, F. P* &itaiA:ek«lwg d«Rr Branehialb«g«B. mad fpaltisii d«s iUaaehms. 
Ar@h» t* Aaat, aysiol. Leipa. lil-m,. ISSf, 
55. Harla#, l-» Piurattiyroid hypertrophy *ai l^ drflael* la fowls, free. 
foe. Bi#l. mi l*d» n»ll7-118. 
Sf, fhe thyroid, f»r*^ f**oid and thyims. (la Oewdry, 1. ?» 
gpoTal Cytology, Vol. 2, ff. 799-836. gad ©d, fwr fork. P. 
B. Hoebar, Inc. 1932). 
8f. Mwttiidal#, F. If, Jaitt&ttew »d o-arly d«y»lof«aat of tihyrotrofi© 
twmtim la fe# iaeabatiag rtilek. Mat. E«e, ff:i37S-S®l. Itil. 
S»» teitsumoto, f» early localisation md histoiy of th» •©•o&ll«d 
priiaordiai §»tm eolls in. the chick «®bryo- (pralisitaaary • report) • 
S@i. loforta fsk<  ^ Uai-r,,, 4- »#r. -(liel.) ffSS«l27»' lfS.2. 
Its 
Si« #• !• S«e effects of r»tfwil ta ©M-eleems* 
Jwar. 123t519-.S25. ISSS* 
fl* l8ttr®r, S., msA 'J^ wis, S» S33d dlff#r«ftt4.Rtt®i of 
sf«elfie «!.«»«%» itf .th» ptrs «f tk# 
sis df thm Asa-asti® fif« liff# M&&, iS»l4l-lSII, iStE. 
f f »  Mllm, A* *» Ik# <i«r*etep«ttt «f th® pesteawl win® .ts birds., 
Aww# ittKfc-. fttiS-SW. 1903» , 
m* Ito'trrlai, 1.. p«« m^mlm smr^ mlmp j^ ^^ pseat, «tr«star®, 
Smx'^ rn d» «t d» 1* nysi®l, 40i44t-4®I,» 
«»*§§?. 100*., 
94, 'Wmre^ , 4* !•# taxd Griersaa, M. G. lff«ts of tk:^ #e%«^  d»«8-
tie fowl, teat» Reo. 44t221, Ifif, (Abstr«0t of pif«r fr«-
s«nt«d at th® twaaty-seventh amwid aieating of th® te«ri©m 
Soetoby of Zoologists, Des Moines^ , !«»»* J»#0» «ad Jwa. 
1, 1930). 
tS.- the »eim%s of thp»et<aasy m 
' '''ymag"f'silSr''"'S ''Rm'm"' Wtlte-ll?. 1010. 
if. Mttlier, W* Ueber Eatwiofcelmig mid Bau der Hypophysis md dsi froees-
«ttS Ittfundibwli cerebri. Jen&« Zeit. 6sSS4-425. ISfl. 
f f .  W .  0 «  S t u d i e s  cm. the anterior Ij^ ophyais, I, develof-
mmt of the hypophysis in th® pig (Sus sorofa). II, ®b# ey-
t©logieal differentlatiCBi in the anterior hypophysis @f the 
festal pig. &mr. Jour, kn&t* S2jS07»3S2. 1933. 
Imides, Wm, «a4 ieodale, 1. D. Histological 8tm4l«- wt the «do-
oriaea mi deprived of ultraviolet li^ t. I. Bsrathy-
roii«» imr. Mat* 38.-319-347. 1927* 
tf. E» Sar B#ratiil«a «ad ..fathologischm Mst-^ sgie ier Ifithel-
Mtfm&hmrn. wimim* irA, 2S8i262-^ S«.. Iftt.. 
100, 1» to Sifferenziriing' dee Sesshleehts I* fiderreldfi. 
Arsh. tm ittkroB. Anat. 1811-1^ . 1SS#» 
1©1. ?«s*. A, Osserrazioni a preposito dl una partiiwi4«rita M. strattiara 
del tl*«» Soli. So©. Med. Chir., Pavia. ISS. It02. (Ori^ al 
last »««| <|lted froia Cowdry 19S2, p. 843). 
Iff 
I0t» P«fe»r#«a,, !• SteAlte «l5«r parathyr^ M a^* 
4m mrnmistkm* flr«hsw» IrA. l?s41S-434-.. IfOS. 
lOS, ftmitt&e, ft. l«>tes swt le d©T©loppeMtt% i» i»e «18©«3E« 
§• 1. i0®w Biol. S2tl091-109S, ItSS. 
104» F, Iw ir»r^ ®i©la«a4« Hyf«plg^ se» i* i* 
®«». Mm* f«tSQt-$Sl, 1»I«» 
lOS  ^ B®11» l* Oi# 'Mtelioklung der Heb«Bi®rensys%«», {& l@rtiriLg# 0 .,. 
«i* Hmdfewh der vergleioheaim imd ®af.»r-l»wt»ll€» MtaAokelaag-
slehre d«r Wirbeltisre, Vol. pt.» I,. fp» t# 
Fischer ISOi). (Original not • #««| eit®i *illi«r ItS©, 
p, 218). 
lOi. », V>-vmlm et le tissu tttt«rstitiel M t#stlml# ©h®z 
Im mimmm. «%.» ®h«« l»h«saai8* Arcto# d, Biol. 24s4ISS«»STO* 19§i# 
•10?» f»ris, E. G. Studies on the i^®oria«s- -eS r#ftilw» !,• 'fhe ».®r-
phology of the pituitary «f tk« lisard eM'cliawi-
sis) with speoietl rsferffla«« t# ««rt®4a «ell tet.%. !««» 
70 CS«ppl« 3) 63, 1938. m£ f®i»r pres«t«d ftt the 
fifty-fourth annual sessiiw the toerioia JuBsoeiati^  ©f 
teatojniata^  fittsbur]^ ,, P«.» Apr* 14-lS. liSS). 
Id®. Fr«Btet». A» C«trilmtt« •* -is tab# s^ SBialfwe^  Inters 
~ »*%.# t* .teat. liSS.* 
10i« E«bl,. S. M# aitwi«tt«»g Struetur der iebeaaiweaa hmi Am 
figeltt# Aroh, f. ».kr«s, Anat, Sit4St-523. ItSl, 
110* lataa, 1, 'Ifee ®OT»ph©f©nesis aaid eytologieal differ«attatim ©f ti» 
©M»k pituitary, Aaat, Seo. 70 (Suppl. S) 64, ItSS. (ifegtraet 
®f paper presented at the fifty-fourth «Buiil s«s«i®a ©f the 
J»ericaB Assooiatioa mt teat«ist», fittshar^ , fa, Apr, 14-^  
16, 193S, 
111, The deTelopmmt of the- fttaitary with Bf^ ial refer­
ee® to the cellular diffi«tt»«Qti«ti« far® hucealis, 
imat* Morph. 64,•483-517, l»S, 
112,. Mte., !•, a»d Btiater,. 1, f» A hlst®l®gy &{ i^ e hird 
fi^ ttitary* teat. Si®* 1.84i« 
1.11, lato..#, 1., «Bd. ftrager, §, A, Quantitative assay of the aaliBQ e^re--
dlaperstag horame during the developamt «f the ©ittek«t. fitui-
tiwy, iQiocrimology, 291725-730, IMI, 
im 
114.. fcthk»j M* . 'ffeiir Mm Sitst-rtaasf A«r • -fArefe.. if, 
tent,- aqrsi«l., Wi«., *#i, ISSf. 
lis, A«#. ?• 1.. •^ #«niF«fet«8 m th« 4®r@l.»|8®9ttt -©f , 
•tfe® ,sy!^ «,thiitt©, a«rTOMt« »ym%m «i «tt.fr«r«idL toadies in -tti* 
sptrr^ ., fr-oe. I-ool» S®®* Im^m  ^ 74l-f6.8» IfSl# 
Hi. ?• P, Iwrly eftittrmMffla «f tha •«r%.«bm'te» «Ar|^ ©, teat. 
!•#, llt.4Sf-4iO., lilt. 
11T» s«lok«rt,, I« B. 'Sm- WsMml&klm l^mhm t® Wirto»ltlti«rr®i«it» "l«rlis-, 
A. »»% mm$ #l%«i trm Atwsll 
ISIS,. p.» Zt}*, 
lit. l««k» R» tfnterauchungen ubsr di« Sat«l®l:«lwttg des ¥irt@ltl®rss, 
Berlin. J. Heimer, 1851, (fe'lglsiil. aot a#s®i #lt«d. frm 
Marias 1922* p. 800). 
lit. llefeards, A«,, Hulpim, H. H., and Goldsmith, <?,• 1, A »f 
the geiTB. cell history in the fowl. Jinat, R«c. MilS®. lSt6» 
(Abstraet of paper presented at th® twenty-f«Hirtl| «naa«l «*©%-> 
i»g of the imerican Sooiety of Zoologists, PM.lad«lfliia, fm* 
27-29, 1926). 
ItO. liddl#^  Qmt and S©h®@l'^ , J. P. AMeas# ©f f©Hi®l,#-«%tattla.%ia,g 
h©rme»» is. pituitaries of yoong fig#i»s. frm* §©©• liol. 
«i 32tl610-1614. 19S5, 
121. IsiSi, U. Sui lobi lateral© dolla ipsofisi. *mit» Se«l. It^ . 
7iE40* 1896. (Original not seenj cited firsa 193t, p. 
S5). 
HE.  ^ laiMohkta, W. U b^er das erst® ,Auftret««i und d»r Efia-
zellea bei Vogelfflabrycoim, Anat^  a#fte. Sitl4il-tSl. ISOf. 
18S. Chmdrim^mm und Differenasierungs^ osiesse bei 
Stoigetiarombryonea. Aaat. Hsfte. 41t399-43l. 1910. 
114. Ittdttisk, S-» tl^ oid-fonaing potaaaei.es of the early «Mok blast©-
SmtM Exp. Zool. 62»287-317. Iflf# 
Its. f», «ftd Smith, P. E. The first oceurreaioe of sesrttary 
products and of a spaoific structural differ eat iatim la "the 
thyroid and anterior pituitary during tite devel^ psefft of 
pig foetue. Amt, Hsc. 35i289-298. l#ti. 
Iff 
12«. SsdMmt, §• & l*erf!«©§«a#»« ia •% 
4® -ohm Im etast* Jreh« ## li#l« •• 2.ttfl»162»/ liOi«Of, 
l£f« Smmr^ , F. i«, and Latiiuer, 1* 1» Sm iiff#r«#e(S ia %h® 
®f tli» 9ort9x and the Is •&« ©mekwi safrarftaial. teftt. 
Mm* S0»289-298. 1951» 
128,. 1- stsaiiwi «l5»r 4i« satwideelmf feims mi 
l«l>i«»h«daB0» MA* t* fcysldl* teat. lif-lS®.. 
• 1SS2. 
12f« ieh#oley, ## P.# mn-i lid€l«, 0-» fh® *or^ 0l®g|®itl Msis.ef fitaltary 
fuactlftt is imw, tout. 1SS8. 
ISO.- Smm.f !• Bi« ia€lff#r«tt« 4»r E«toi3m»te 'b«J« ffiitesh«a 
ihra Differ«tt«i««»:g 'Sm loifti* J«*, Zelt, l^ lwrwigs, ais4S-
86. 1887. 
1S1»: i«v#ringji«ua, A. E. Cellular ohaag&s la the ajat«ri®r wttfe 
special r&t&rmioe to its secrstory activities. '^Si©l* t®pr, 
17855i«§Sl. 1937, 
lSt« ill»r, !• A. Th© cytologicsal diaagen in the hypophysis mmhri ®f 
th# fWPter snake (Thaasnophis wMM) followiag tl^ oiiectffl^ . 
o^«r. Mtrph. 59|603-62S» IfSi* 
ISS# iffiith, p. E., and Smith, I. P, The topographical s^ aratim ia feo-
vin® anterior hypophysis of the prinoipl® ro&etimg with th» 
endocrino syst«s from that ccaatrolling general o^dy growth, ifi^  
suggesticois ae to the eell types elaborating these morotioas* 
Anat. Rec. E5sl50«X51. 1923« (Aljstract of pifsr farMestjii at 
th® thirty-ninth annual saasiiKi of the Jteiericsa Asse&iatiim of 
Anatomists, Uaivsreity of Cihio&go, Chicago, III# Mar. 
1923). 
IMm &i#i, p. E., and Dortzbaoh, G. The first appowmoa la -liie aat«r« 
ior pituitary of the dovelopiag pig foatus of d«toot«lil» ««Bits 
•of th® horawESS stiBailatiag ovarian, mturity mi g«a»ral body 
mm* »«e.. 4Ss2ff«297. iftt* 
ISS, &yd«r. P.. ?. th© pr»s«tiC8 of melanophors-sxfwdiag aad wtwru®-
stiraalating »mb®t«ao« ia the pituitary body of ®arly pig «®bryos, 
Amer. o^ur. teat. 41j399-409, 192S. 
IS6# S@li^ . f. nm k^hnlsim'  ^1& i® .l« ,f€»©ti« 4m thyms 
ohei I© poiil®% •t «hi>s wffl®if®¥«s.,. Aroh» Ital. It6l» 
52i353-370. im9» 
too 
1S7* Simli#, 4* I*. l®oherches nm- d«s smrrfl«Al»s 
9h.m i« •®rfc®bres J«ar». Am «t 4« 1*. fhyslol* 
190S. 
ISS,. 1, and Sowes, !• 1» fh# .of M«l»gtsal aeti-ri-
itt tli« anterior pitei^ wpf' «f ««. jswr#. ®Ef# li®l» f i 
lii-1.84. 1950. 
Iff. I# F. Sfsrly wfci^ oaio differ<mtiatlsn «f th# ®lil:ek lifp«phj-
si* *8 Mhmn itt eherio-allaatoio grafts, toRt* Ise. 4Stt21-
tST. IfSt. 
M©» St«ad#ll|, W. Di® Hypophysis Cerebri, (In Opp®l, A*, Iirtrlmeh d«r 
wrglaiohendea Mikroscopisoheai An&tosaie der Wirfe«ltiw®, ¥ol» 8, 
pf.» l-iiS* -imm, Fischer 1914). (Originsil. a©t 8««ai ett»4 fr« 
Atwai IflS  ^ f, 19), 
141* 'Bfiatersuoh-ungea ttb«r di» Snt«riokel\mg diw Sltedala thyme ^  
Slaadml* thyroidea und fflmadal* oarotioa. lh«sla» S8 
fp. (Original not se«| «itt4 from Cowdry^  Sf@ei»l §yt@logy, 
T®1. 2, p. 838). 
•142. Saa,. I.. P* Histo-phyaiogefuesis of glmds &t iat®fm*l. s#®r®tioflw 
tl^ oid, adr«a«l, parathyroid, m& th« .Ai«k.« ei#ry©» 
f^ siol. Zool. 5jS84-S96. 
14f* 5, H. Origto ^ m& s»arly history of the prim«rdi&l f«rm e®lls 
M th» ehiefc. Smm* Jpar# Aaat. 15j485-6l6. ItM, 
144, Origin of the definitiv® iiMC-eslls ia f««l® ehisk 
.»d their relation, to the primordt.fcl g#m e#H#. Jmr* 
te»t» 18t441-470. mS. 
i4S* Origin of th® #«-e®rds «id i»flaiti"^ f apamatagoaift 
-fess aale chick. Isar* Smy# test.. • t§tS?S«-4l©, IS16* 
148, T«trttlli, Iw, «Bd, t» Mmm@, ®, Si«h®r«li« i^ ©ria@at«ll «al tiro. 
1^1, MmtA* M@i# Wmrn* EI *111. lit?.* (©rigiBal aot s««nt 
sited fr« *#rgm Mtd Ort®r»m If SO, p* IQS). 
14?» f@rsl|, f* II ©0rf» mltlaoferwseMal® d.®l,gli ti®®®lll (li«e#^ h» 
(Mlwlologi«h«, «a»t«ieh« m ist0l«gl®hs s«. Sallas- D«,), Ireh. 
Ital. dt, Am%* • 4i M#407-Sil. , IfiEf, (©riginal not 
s®®a| eitdd £r«a dad Blytis 1®S1, p. St). 
101 
MS. faral, f* Sttl ®ignifloato "biologioo d®l ©erfo 'altla»br8»©hl&l«» 
Atti 4«1 l*le 1st. Yen. di Sci., l®t, »rti. 8ffl»T-E0i. 
14t. F* Cttatrll3att«i %# »t«% of th» kyfOiJftiysi# ®«ir«terl with 
sfeel&l r@t0rm&& t» Its eaKpftrmti-r# Mstolegy* toer, teat, *«, 
lo, Z, 1»M* Itll. the Wl«tar laatttrnt® of tefctoaf «d Biology, 
^ m&lyBis of the juxta-nsural ®fi^ «l£al p«rti« gf th@ 
l^ p^ sysls o#r«bri, with an. ©mbryological md hist®l®gl#al &®©«wat 
#f m blthart# undesori'bed part of the orgw*. Iftt»ra»t, Mfflmtaehr. 
iant. Phj«l»l. 30:258-292. 1913. 
1S1.«. S* 'Wbm  ^ 0h«ttirioscsaan der Urg®s«lil#®htszell«a b©l 
Jo-gmlmhrymm* MB&tm Ms* S7t597-607, f^ '-iSl» 1010« 
1S2» Talenti, i» Dell® capsule surresitli nel polio ©A ia alewal ai«alf®rl. 
Pisa ioc. fosc. Atti (Mem.)* 101122-148. ISSf* 
,1SS». ,¥€R«k«p Wm G. fhs response of the gonads of oMek. mmbryoa to^ gmaio-
§«• Amer, Jour, V®t. Rss. 2t281-ES4» lf4l# 
1M» Terdim, M. P. Sur les dipt*®# temehiaaa da fswlet, 0. 1. So®. Bi#l..-
5t245-244. 1898. 
ISS, yvm t*#r, I. S. fjber die SntHicklungsgeschiofctsi d«r Thi»r#. Pts# 1 
isad t» Konigsfoerg. Gebnidor Borntriiger» lSt8<»185?. 
IS®, vm ler«sfl>#rf«-€»ssler, H. Di» lrg«a®.fel#oht8a«ll« d« Saimm-mbrfm 
m $» m£ 4» Bebrutungstage, mi% b«8OTidw«r l@m6li«is3&ti.gaBig 
-- del" Plasmastrukturen. 4refc, f, Mikr-©«. teat* tl»E4»72. 
lilt., 
1S7, -ym lih*lkc3WicS(> G. T. tetersttshattg*. ab#r di® Itetwi'Okluttg d«s Bam-
md f#iohlechtsi^ f«r«t«# d«p liat«rs*t,' Kmat^ ir. f. 
laftt, «, Physiol.' 2ilS4-Sif,. 10T-4SS, 4SS-^ S. 1SS6., 
ISf. laldsyer, W, El er stock and li. lin B©itrag tur Amtml® md Snt-
wieklungsgeschioht d@r Sexualerg«a«. Leipa. la^ lWHan* 18?0# 
(Original aot 8em$ isited trm. Si«ift 1915, p. 441)* 
lit,. W l^sh, &• A. Ccmceratag tlis 'parfttl^ old glsaadSf' A ®rltl©sl.,, 
tiMlical, and experiiaent&i study, .^ oar. tettt# m.& fbysi®!. 
S2t29S-307, 380-403. 1898. 
aoi 
160,. Wimml, S* l«itr*g@ smr Mmtmtm tsM as1»i«5k»lwg d»r' mmmhUQleim 
Mmhmmier^* teftt# Emttm* • ltt481»Sat,: 1S§2,-
161, Wllli©r,- 0. K» Itti® •.ff«Q*8 of thyroid ®p.ftfts m tte® dw l^opB t^t of 
tti«-olilsk* toat, a®e. 261339-340, ligi» (Afestraet «f fapar 
fr»»«tt«d fct the twenty-first fsinual MStlag of th« AB®rt©a» 
Sooi»ty #f Zoologists, Cincinnati, flhi®. Dee. 1S22)« 
161, Th® ©adoerta® glmds aad'th# 4#r@l®j®«Bt of th®-
' fhe aff«©t« df ttiyroid imsr* imrm teat. 
a8i«?-lOI» 1924. 
163. >^®h&vior of r^abryonid ©hiek gmMs iii®a traas-
fl«^ ed to embryonic chick hosts. frsi&* Smm Istp. Biol, aad 
MM. 23i26-30. 1925. 
164. development of implanted eM.®k «bry«® fdllswiag 
the r«BOral of th® 'prlEiordial gorni calls*, toat. Rm* S4s 
158. IS26. (Abstract of paper presmted «s.t the tiira»ty»fsur^  
aRKual mseting of ti-j.e Anierte&a S6©i»ty #f .iooloiglsts, Fhiladelphla, 
Pa» D#e. 27-29, 1926). 
IS§, l3 ®fibryo^ iio sex differsntieition ia th# ohlei: a©di» 
" ' ' fia^ l'«"'"iy s©x hormones of sngr&fted goiiadst Jamt* S@<s, STtlSS.-
1927, (AMtract of paper prssentsd at th© twooty-flfth laim»l 
aieetisf of th© American Society of Zoologists, lashvill®,, fmm.» 
1327). 
166, specificity of s®x, ©f orgmalsntiom,^  a.nd of 
'iiff®r»atiatioa of erabryoaic ehiek gonads mm shorn" by graftifif 
@xp©ria®nts. Jour, 3xp. 2ool, 4St409-4®S. 1027, 
167, A stttdy ©f th® origin suid differtetiation of th® 
Sttfrftrmal glaad to. the chick embryo by oh®rio-allaatol© graft-
ilig, Physiol. f®ol. Sj201-225, 1930. 
1S8. esabryslogical foiiudations of sex in -rartebrat©®, 
' ' "ia 'i, Ai'leo, 8d,, S#x and Internal Secretioas, €haf » If* 
Baltimor®* Williams aad PilkiajB, Go. 1932, 
Ifii, Experi*'«*titUy prodaesd aterll© g«ads and th® 
" ®f the origia mi gem calls is th® ehi©k >^rye. toat, 
a»®. 70.|«9-li2. ,19Sf. 
liO, witsehi, 1, Origin of «sy*etFy i» the .r«p*QdaetiT« syst«^ of birds 
J0ar.'teat, l»Si. 
zm 
l?X« Wo»r€ittaa.,. *. »'• T®rglei®ki»4« -Ottt'tgwltt tor ^ oflg'sls, lr©ls, 
M'lkr®s.. Jnat. SS.|li8-2»» 1»14, 
lfl« Wttoiger,. #. H. O^so^frratlons cm the origia Of the g»m eslla of th® 
fowl (Oallus domestious) studied by m«iBs #f tli«ir fiolgi bodies. 
Qasrfc* Jour, Micros. Sci. 69j44S-46t* 3.S2S. 
iT3« W©ei.si4», §* iKfertaestally induced hyfsrWiyroiiiss. to. th« 
^®k ^.tpy©.., M&tm Rec. 67j423~4S0» 10S7. 
174« ^tmhikKm^f f. Supplementary ©f tb# a«rfto©g«B«»is of th® thy­
roid f,l®id in the ohiok, imot» Oijil* 4p*f• I®F* CniT. fokyo* 
llt57-74. 1930. 
Mm 
Asamw^ msw 
f&« -wltsp -ifftahts Ms «ttte.»r« tkasfea m4. apfr«el«tioa 
t0 ar* S, fms% f©r th* tesplratlcai, piiiMi®#,: -mA Qms%rmti.v@ erltl-
«ia m ®r*@io«®ly tfe# Stoetw® tfe«alss 
mtm #art0ad»i t# m* M* ^hwas. f«r %%m fr«t«ratloa «f ph«t®-
»t-6r©p^ »|tos. fit® wltwr wlA«« t-O' -ttMOtk th« staff of tk® at 
Paltry ltasls«iiry f#r %h«lr ®#opwa.ti« ta #M«laias %!!©• fertil# 
®g®i «s#i ia this lair«stifati«. 
Plat® I 
Expl&mMim «f 
Wigirms I t« S-«. Parawagittnl sestloms ©f the eJilak l^fophysis 
wMcb ^s^prmMh m© aii-gagitt&l lla#, laaatoxylin-eosia. tOO X. 
fig. l, R«tljk«-*8 fiwoh or -th# kyf®fhysial pottoh at 48 Isoars of 
dvr®lopa«at. Qhnmrrm tli« *14# ©f«iiaag ist© tli® mmX oaTlty, 
ft# Oral sftTity. 
b» latlske*-B pouch m kyfofiiyeia.1 poash.. 
c« Pr#s«ac«phalon. 
Fig.. B-, fh@ lateral 1®%@® ar@ pretrading iRttrAlly and antsrior-
ly.. • fh® s®«tloB ms t*k«n irm n tf-hoar ©Mok sabryo:. 
&, S»s%«rel l0b«* 
b* 'iyfsfliysi&l pwich* 
?ig» S« A 8®6tisBi frsffi, m 148»li0ttr embryo, 
*• Oral cftTity. 
b, hypophysial st*lk» 
o. Bending paiat ©f t1a« f.&r« gl^and-aliirls, 
d. Pars tub#ril.ls. 
e.. tmberal process. 
t» 'Bo-rti.mn mt th« r®sid«ai lm®a,# 
g» la-fazidlibwl»r fr©e@s8. 
h* IsfteictlbaltEB. 
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H«fc® II 
of figorts 
Fig. 4tm Pars fl«nittlarl» 228 hears ef d«v»lepiaBt, Obserre 
th@ growres m sld® .o««pl«d % •&« car'otM «rt#ri«s, 
fh# fro#T«s Alvii* "fci.# f«r8 gl«,ialaris lat® a l«*g«r aatar-
l©r, ttd •* raaliBr fo.B%#rl®r loh@% ifisill«ry-*saB (aodifiei)* IflO X. 
a. Mtmim 
Is, -Postflfri^ r 
o. iar®iM mtmimM 
Pig*. §• 15nP®#>ysi8 fr«. ft tft-toar 'rtlick 
(modified), im 
&. Aolnus. 
fe. Hesidual Iwmm-t 
Lateral eli*@r%i«ala of tl»® iafttmdliwiiM* fr«o«®s. 
Fig.' -6# Par# gl«»4alarla fr« & SfS-»k©ar eM^ si^ryn. dbB@rr# 
• tfc® ^k. fe(*i©piill# c®ll .eoris 3s«w isfwiiilfalm, j>6.sm 
{w>iifi«i). tm X. 
ift, latftmiilMlttB. 
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mat# III 
ttf f lgttr(ti 
Pig» f. A s#etlsm trm t&.« of * 412-kotir 
©kiok -sftlry©, Ob««rt® -Hiie r«lfttiiaif- ©f tk» pars flttittliri®, th® iia-
toiitotEtlm, «ad tli« par# a®pir«»s«, by thr«« i&t#rai -«mt-
p«@k®t.iiig« of •tti# tefroAifettlar pr&e#«8» •IfwAeo^ Hii'-esaSa^ . 10©' X, 
». liOlims* 
»• ferfelim -of' f»r» tmlsrulls, 
4m 
®»' Ii«.t»ral iaJftaadilwlw froe«0s.. 
fig, S. A #«e%iGsa frsa 'th® %i®piysis ©f a 4St-4o«r 
§ht^  Uw. #ark ttiitaiag &r» in tke 
fftstoriflir l-0b«* Tb» m%mtior l#ba ®<Mi'fe&isg wry w«ifc-atid»tag n.cido-
e#lls» (aoiifi®*), IiO® X, 
*• teterier lob«. 
i>* Posterior lobe, 
e, Istemal carotid artery# 
4* CeronectiTe tissue* 
«• jyayer of cells trm tit# fars tab»r«li«, 
f» fturs nervosa. 
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Plat# f . 
teflaaaitfelm ®f flgpr«« 
Fig« 15*. 4 s»®ti.m tafcaa frm «. 16S-h<air ©bi©k «a1sry®. 
At this ti»t«.tfe« frlwisriim hm mlgr«t>i4 p®st»fl.s>rly trm. 
"to® -feyrQi-t l«ls» «m4 Is 4«tw l^iig .at fr«f #f mils liiiek feeoa®« th# wdl 
p#st®ri®p l«to© ®f tfa® pitr«tt^ 0it glstti. IswatexyUa-sosla, 100 S. 
«* Kiyroid lobe, 
hm Parattsyroid pri»®r4iwi liitftli will fe#®®®® mtsrior !©!»• 
©.. Parathyroid pr|«»rdiaa tAieh will «i# f^ sterior l&bs* 
Fig. M* A tikgittrt. #®stiflaa ^ tskm ftm m MlS»kmr ©Mek ®i^.ry0« 
Ob8®rr» i&# ©®ri-lik» wrraagwwat  ^ tisiw# -aad th« acm-
f©lll@alw hmimmm «fi'lii«liaa. 6ord»« Th& ««6ll p«.t®rlor 1.0to« 
Wi0 pir*t&yr«ld km fwstwiorly »iao® it# a^tmhrnat 
trm tkw «at«rl«r lel(# far&tkyreid priawrdtw. Iiwatosyl-ia-^ essta, Bm X. 
••» Thyroid l«>«, 
Mterior !©¥•» fiir»«q^ ©ld gl-wi4» 
©• Po-sterior 1®%« ®f gl-«3#i» 
Fif. 16. A ««©•!« «f tlip*.©li tik-«a fri» m 24kQ^ hmr #hiek 
mhtym* Cw«E l^ ia«^ «tiim will rwnwl #l®«r t^ofl«s» -atoottt so®# ef 
•fefc® i^^ i»li«l e«ll att.ol®i-« a.9s.« ol#«r e^fliMiie &rma esaatato 
pfcboM.© e®ll€»id» ttiffi«%i0a^ ltm»«j(s-i»* 40© X. 
fig, IIS. A »«®M« ©ftissms ts^esB frm m tfZ-'hmr «iiiek 
fliibry©. 6fe#«ry» th« el«ar «yt#fl«imte ••ar«»s itowit of • tii® imelei.. 
l«BateaEylin-«®»to, 400 X» 
&, F#lliel«« ewatalaiag #ira«®]^ oM« mll&M* 
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fUtm n 
©f fi,pir«s 
Fig,. 11A smglttil s-»©ti«a tsfcm trm * 2f2- ,te©ar Aiek ©wbry#, 
0¥»#rv# th« rsl«tt«ia «f th# thyrsid «n4 -fmra^ roid l0b«s. fh© em-
T©lBt«d ooPl-llk# p'flwtii of th# l«ijss is dlatiaot. Emm.-
toaylitt»««s-ia. 100 X, 
a. Ihyrsii 
b, .Attt«rl©r l«te# ©f p«r«fc1^ ©M. 
©. Fo«t«ri#r l@l»« sf fttr«4%r©M* 
Fig, .18« 4 s®etl,Qn «f tlifr«l4 tlssa® talE« trm m EfS-hswr ©hii^  
mhrf&t,. l«Mit«i^ lia«.»®sla, -iOQ X, 
«. fri®ar|' f#lltal«B.# 
1>« tmmlmr sf«©,#s». 
fig. If, A thyroid tlssm® iram, «. ®TS-h0fur ehlek 
«1»ryd. -400^  X. 
«• fr4a«ayf®iliel«8 ®sat«iiaiaf «hraK®philie «sd eh.rcwifh.®bl© 
Fig, BO,. A smtim &t ^ r-athyroiia %i8,8i» ta4:«a froa • SSS -^feoar 
ehi'^  m&>ryo, IiMit«a^ lis««®sia* 400- X, 
A. 0«m-®©tiT# anpsBtl#, 
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Flat# Till 
iicpliaMttioa 0i flparts 
fig» 16,. A amtim ®t thyreiA tlsstt® trm * 4T4-4iOur l^ok 
mhry^rn. Wmmt&sylimfmmiM* 106 X*. 
Hg, 2f. a# @t tissm® i» takaa fr« a, ItO-fesiw ehidfc 
«bry©, -iiai th» ioabl# 'Wlftii 'Of trm fise»ral 
pmA III «d W* raiAl w»mglwtl:m'fre» tli®' festtrior md ir«atr«l. 
fl«^ r of iriseerrt pmek tf hmmm tks altl®ol»r«Q#hlal b©%» 
tiixyllii««0sS3s, X» 
*, EiarytEE. 
Viscsrftl 
«. Vlsesml f«©h. If , 
d, EvftgiEati« whi.A ¥e0e»«s tli« ttlttoiebriuaeMal 
Pig,, t?, A sm%lm of tlsstie frca th® r®gi« of 
ttai it«elk ta •» lS8-»hffl».r 0l(s®rre tfee Isrg® amb»r of 
J.yafko«ft®s %li#. ls.rg«. *®ss®l la sarrowsiiag 
.fhsg® lpifhosyt#s :*t a, Ifttwr fwl®i aigrftt# into tl^ ale friaorillR. 
i«rfe0X|lia-s#»tB» too X, 
a, 11.<K  ^ 'r®s««l« 
b# I^ pkaeyt*®*. 
fif.» fS'* A of t«ls» twm it M4-4i«r cMek 
irabjyo. hdt&f a d@ftaite ©©rtex.^  ««d me4ttl.la h&s a«Bat«a^ lia-
mai&.k MO X» 
?i-g* 2§* A em&btm of trfem trm a Slf-hottr ©hl^  
-(tftrnt .lolml® tmmMtlmi Mm ©warred.. WmBAm^ liM-msln* X* 
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flAts-S . 
SEflaa»ti« sf 
Fig* §©• A »«0%l«a sf tJj^ mle ttasa# ti^ ea frew- a SfS-hoir ©"hiek 
ISO X. 
«,» Medulla ©f 
-Oertex of tk|a4« 
Fig* SI. A «®ett« <£ ttssti®' tak« frai a. iOO-feow oMofc 
l«Rt#xyll»-»osta, go©' 'Zt 
•. of tfepil® 
I», 'Cetrt'ia ©f tkfwte luteal*, 
©, tegtmlag f®watt<» of lass«ll»s ©orpasel®. 
Fig# St* A s»stl®B -of- t«k«i frm « 4f4-hfi«r ohi(^  
fifflbryo. tOO' X, 
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Plmt# X 
©f flpir## 
Fig.. IS* A trmtvif®# tak«® thren^  th# •abdtoffiiaftl emirlty 
©f a ItCNhttir 'eiiisk showiaf a povtlm of th@ eortieal 
pr'lm»r€iw. , WQ- %* 
o«ti®al frSaordtm. 
fig. M* A sagittal s«otl« fr» « IfS-kear ehi-ssk' mbry© 
tt,e ®f thm- ai»s«®fliros, and -ailrmftl glKsd. 
Haaato^ Iis-^ oaia. ItXi X. • 
*» 'jMocmal. glmi* 
h, QmM,^  
0# 
fig# $$* A ««gittid smtlm trm. m IES«k«»r; ehiefc mhrfm 
•fr«««tiag tii» «»ra-llic« *r3ra»fiBt«wt mt tlssa® .aa4 it« r«-
t® tfc« t®sti«.« I«iit%«xylia-®©gta« W %m 
&» Atr-SB*1 I^mA* 
Fig, Si, A sagittal ®f a,ir'«E«itl tismx« tekm trm. « tfZ*-
hamr &M.ek Irm X. 
m» 7«@us sinusoid. 
%» l«»g« g^li«Hiic ©«1.1* 
e, l«»gioaglioinio om%l» 
4. Ottrtloftl cord, 
m» Ckt&mftin cells* 
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Plmt® III 
©f flgttreo 
fig. .4%» 1 fr«a.%Al swtl®a takitt tfer©tt#i tti® gsmnis of » liS-iiowr 
sliliek tmbiy©. E«Bftt03i^lia-«i@st»* tW X. 
Fig* 42, A sagltti4 8#etlM twvm th« l«ft gmmA ®f a 1S.S  ^
hffor fettal# 'ireljry©. Bwftteayita-esiia-.. 2-®3 X. 
*, eplth«llis«# 
%,• &«wi extmt of fttgr<iwfeh a prisary- a«x. ©oi^ d frsm 
th« geminal epltfa»llw« 
«• , ftrlnordial g©m*««3.l.* 
fig# 4$. A amtim ts^ i®R trm th® testiel# of » ISS-
•hour olblelc -^ s-erv#. th#. €i£f«r«tt« ia--tlii«te®ss of th« 
gearaiaal fi gores 4t aad 43* leawtto^ lia-^ os-lB. 
X. 
&• «fltii#liw3i <mly «« ®r taio e«lls la tkieim®s8. 
Fig* k s«et£oa trm l#f% ©wt' -of a 21S* 
hmsr 4M X» 
a* Geminal «q^itHeIiua. 
%* Primordial germoeall ia & owd s#6«A 
from the germinal ©pithalium. 
e. Prlaary or aedall«ry tcmloa iafe»#a«!U 
d« Dlst«aidad medullary eord, 
», Medullary eord. 
fig* 4f,» A -mmttm. trm t««ti;g. of a IlS-tetr 
eMok «BflS3*y0.« •fflrafttaxylia-eos-la* tOO X, 
a, a®rmiaal epiMi-riLlia» 
Friffiordial g«m-@«ll la tk# germinal eptthallm. 
•©.• ftrlmordial g8i»*o@ll ta »-«Bteif®r<0Q« ©ord. 
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ntA» XIII 
df fif»rts 
ftgm 4S» Jk 8*gltt*l 8«6tiQtt trm ri^% mnry of & 240-
b«r o^ tek -Stttoy#. tit# abstea# of a ©#rt«jt-_aai sf 
Ui,® gaiad to "Wm 'Of the- •Mft «f«ry» 200 X. 
ft* @@r»ini8l eplthelim* 
albuginea. 
fit, Si-«t«ad®d medullary mrAf. 
4» Msittllary o ord. 
«• FrSao^ dlal g«a-e#ll# 
Fig# 4f« A aikgitMI. mmtim %«fam fr» th» offtry of * 240-
li«tr eMsik «t¥ryo» l«seMit«ylia-«»«4n. . 40© 
%• S«3ESiia - ®(9r4 of fr®lif#r«fci0«,, 
c» Oist-so-iati aedulXary ©•«•#« 
Fig.' 4S* A -gftglttal s««M« trm. tli» testis of •. 2TE-li®ar 
ehl<& •ej&ferys. 1€^  X, 
Fig. 4®. A ®a,gitt«A. Mmtim trm. ISi# rl^ t cmtrj ©f a 8t4--
hm.T tthiok wabryo.. 0^ s®r*r# Its olos# mihsrens® %©• t&i »®8^ «pfer«8» 
l«i,to3!ylia-®®s^ ia« 1C» !• 
Fig. S0» 4 «agl-W  ^ ®»e%i« fr<s» l«ft ©T*fy of & 5S1-
feoaar -faalsrfe,. Ctea«"r« ihm w®il-4epr«l®p©d mr%m. «ad tli,» siagl# o#ll 
lay«r of H«B»to35ylia»««ilB* 4C® X.' 
a* epithell^ * 
fwiisit. jd.buglne&, 
e» S«iBi,s4 e©rt ©f s8®«aA pr#lif«r&tiaa« 
d» K#iteil«ry is,itegi»»a« 
If»iailftiry eerd* 
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Xlf 
of figures 
?lg, Si» A fr«M i&ft Q-mry of » 
a* Germinal ®fith@lla®,. 
1b» Ovarian nlfcagiaoit, 
«* Cortical «&r4, 
, i* Distendsi »@itillary, «®rd# 
Medal!spy tmi©« *lteigin«a» 
fig* SI. A mgittal tal:« frja t#8tls of « 8S1« 
ijostr «Msk wtbrj©* l«Bat© l^i»-.@«sla* 400 X, 
a* derainal epithelium, 
Itiniea albuginea, 
o» Sminiferous cord# 
4« Serm-cell in B«ainif erias «or4, 
«• ]Dftt®rtubular tissu®. 
Fig. fS. A sagittal section fra» I3» Isft ermty of 498-
hmr <fei©k ieaifery#... lara&toxylin-eests# tS® X. 
Pig. S4, A sagittal section ti&«B fr« ®f a 4fS» 
iiottr <Aii«k SKteiy©. 200 Mm 
232 
